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REPORTING OF ERRORS 
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SECTION 0 

INTRODUCTION 



0-1. SCOPE 

This manual describes Vector Voltmeter, 
Hewlett-Packard Model 8405A and provides in- 
structions for operation and maintenance. This 
manual also includes a component of end items 
list (COEIL) (app B) and a maintenance alloca- 
tion chart (MAC (app D). Repair parts and spe- 
cial tools lists (RPSTL’s) are. included in TM 
11-6625-2856-24P. Calibration procedures are 
contained in TB 11-6625-2856-50. 

0-2. INDEXES OF PUBLICATIONS 

a, DA Pam Refer to the latest issue of 

DA Pam 310-4 to determine whether there are 
new editions, changes, or additional publica- 
tions pertaining to the equipment. 

b. DA Pam 910-7. Refer to DA Pam 310-7 to 
determine whether there are modification work 
orders (MWO’s) pertaining to the equipment. 

3 forms AND RECORDS. 

a. Reports of Maintenance and Unsatisfactory 
Equipment, Maintenance forms, records, and 
reports which are to be used by maintenance 
personnel at all maintenance levels are listed in 
and prescribed by TM 38-750. 

b. Report of Packaging and Handling 
Deficiencies. Fill out and forward DD Form 6 
(Packaging Improvement Report) as prescribed 
in AR 700-58/NAVSUPINST 4030.29/AFR 71- 



13/MCO P4030.29A and DSAR 4145.8. 

c. Discrepancy in Shipment Report (DIS- 
REP) (SE 361). Fill out and forward Discrep- 
ancy in Shipment Report (DISREP) (SF 361) 
as prescribed in AR 5538/NAVSUPINST 
4610.33B/AFR 75-18MCO) P4610.19C and DEAR 
4500.15. 

0-4. REPORTING EQUIPMENT IMPROVEMENT 
RECOMMENDATIONS (EIR). 

EIR’s will be prepared using DA Form 2407, 
Maintenance Request. Instructions for prepar- 
ing EIR’s are provided in TM 38-750, The Army 
Maintenance Management System. EIR’s 
should be mailed direct to Commander, US 
Army Communications and Electronics Mate- 
riel Readiness Command, ATTN: DRSEL- 
MA-Q, Fort Monmouth, NJ 07703. A reply will 
be furnished direct to you. 

0-5. ADMINISTRATIVE STORAGE. 

Administrative storage of equipment issued 
to and used by Army activities shall be in 
accordance with TM 740-90-1. 

0 - 6 . destruction of army electronics 
MATERIEL. 

Destruction of Army electronics materiel to 
prevent enemy use shall be in accordance with 
TM 750-244-2. 



0-1 




SECTION I 

GENERAL INFORMATION 



1-1. DESCRIPTION 

1-2 The Model 8405A Vector Voltmeter (Figure 1-1) 
has a voltmeter and phasemeter for measuring the 
amplitude and phase relationship of the fundamental 
components of two RF voltage. 'The RF range 1 to 
1000 MHz; the phase range is 0 to 360 degrees; and 
the amplitude ranges are from at least 1.5 millivolts 
to 1 volt rms for one channel, and 10 microvolts to 
1 volt rms for the other. 

1-3. Phase relationship is continuously displayed. 
Angles from 0 to 360 can be measured and read 
directly from the zero-center meter with +0.1° 
resolution. 



1-4. Absolute voltage amplitudes read separately can 
be measured to within +2% from 1 to 100 MHz, +6% 
from 100 to 400 MHz and +12% from 400 to 1000 MHz. 
Relative voltage measurements can be made to within 
2+% (0.2 dB) of full scale on the -10 through -60 dB 
Amplitude Ranges. 

1-5. Outputs include an intermediate frequency (IF) 
output for each input, a voltage proportional to ampli- 
tude meter voltage reading and a voltage proportional 
to phase meter reading. The IF outputs are 20 kHz 
replicas oftne RF input waveforms with the same 
amplitude and phase relationship. Complete specifi- 
cations of the Model 8405A are given in Table 1-1. 



Table 1-1. Specifications 



INPUT CHARACTERISTICS 

Instrument Type : Two-channel sampling RF milli- 
voltmeter-phasemeter which measures voltage of 
two signals and simultaneously displays the phase 
angle between the two signals. 

Frequency Range; 1 MHz to 1 GHz in 21 overlapping 
octave bands (lowest band covers two octaves). 

Tuning : Automatic within each band. Automatic 
phase control (APC) circuit responds to the Chan- 
nel A input signal. Search and lock time, approxi- 
mately 10 millisec. 

Voltage Range 
channel A: 

1 to 10 MHz: 1.5 mV to 1 V rms. 

10 to 500 MHz: 300 pV to 1 V rms. 

500 to 1000 MHz: 500 pV to 1 V rms. 

Can be extended by a factor of 10 with 11576A 
10: 1 Divider. 

Channel B: 100 pV to 1 V rms full scale (input 
to Channel A required); can be extended by a 
factor of 10 with 11576A 10:1 Divider. 

Input Impedance (nominal ): 0.1 megohm shunted 
by approximately 2.5 pF; 1 megohm shunted by 
approximately 2 pF when 11576A 10: 1 Divider is 
used; 0.1 megohm shunted by approximately 5 pF 
when 102 16A Isolator is used-. AC coupled. 

Isolation Between Channels: 

1 to 300 MHz: greater than 100 dB. 

300 to 1000 MHZ: greater than 80 dB. 

Maximum AC Input : 2 V peak. 

Maximum DC Input : +50 V. 

VOLTMETER CHARACTERISTICS 

Meter Ranges : 100 pV to 1 V rms full scale in 
10-dB steps. Meter indicates amplitude of the 
input signal. 

Voltage Accuracy : When accessories are used on 
one or both probes. 



Accessory 


Impedance 


— — 

Frequency 


Accuracy 


HP 11536A 
50Q Feed- 
through 
Tee 


50 « 


■ 

1-100 MHZ 


±2% 
of full 
.scale 


Freq, 


SWR 


100-300 

MHz 


+6% 
tof full 
-scale 


1-750 

MHz 

1-1000 

MHz 


<1.15 

<1.20 


300- 1000 

MHZ 


+12% ** 
of full 
scale 


HP 11576A 
10:1 

Divider 


1 MR rr 2 pF 

equiv. i ! 

to 

„ _ 80 kO 

^(MHz) 

from 5- 100 MHz 


1-100 MH2 

__l 


+6% 

; of full 
scale 


HP 10216A 
Isolator 


100 k 5 pF 

equiv. [ j 

to 

Z - f kR 

*(MHz) 


1 

1-200 MH2 

1 


±6% 

; of full 
scale 

1 



* After one* -hour warmup. 

**Above 300 mV and 800 MHz add +5%. 



Voltage Ratio Accuracy : 1-200 MHz. 

0.2 dB for -60 to 0 dB Ranges. 

0.5 dB for -70 dB and +10 dB Ranges. 

Voltage Ratio Accuracy: 200-1000 MHz. 

0.2 dB for -60 to -10 dB Ranges. 

0.5 dB for -70 dB and 0 dB Ranges. 

1.5 dB for +10 dB Range. 

Residual Noise : Less than 10 pV as indicated on 
the meter. 

Bandwidth: 1 kHz. 
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Model 8405A 



Table 1-1. Specifications (cont'd) 



cmAmcmwmtm 

name: 360®, iedlealed on zero-center 
siller mm et^-scale ranges of ±180, ±18, aiKl 
±8®. Meter ii^cates itf^se dllference tetween 
tte fii3^mieiital components of the li^t signals. 

Memtunom 0. i® at any pliase angle. 

Meter Offset: ±180® in 10® stepi. 

Accnry y: At single frequency 1.5® (equal 
voltage at Cliannel A and B). 

Phase Accuracy vs. Voltage : See table below. 

Phase Jitter vs. Channel B Input Level: 

Greater than 700 pV: Typically less than 0.1 ° p-p. 
125 to 700 ]iY: Typically less than 0.5- p-p. 
20 to 125 pV: Typically less than 2- p-p. 



Phase; 0 to ±0.5 prq^rUcml to 

meter reading. External Itaid greater than 
10,000 ohms affects recorder cmtpit ami meter 
reading less than 1%. Output Iradts nmter rid- 
ing within ±1.5% end scale; BNC female 
connector. 

RFT: Conducted and radiated leakage limits are 

below those specified in MlL-I-61810 md MIL-I- 
16910C except for pulses emitted from “ — 
l^ctral intensity of these pulses is approximately 
spectrum extemls to af^roximatefy 
2 GHz. Pulse rate varies from .98 to 2 MHz. 

Option 02 . Linear dB scale uppermost on 

voltmeter. 

Po^er: 115or230 V ±10%, 50 to 400 Hz, 35 watts. 

Weight: Net, 30 lbs (13, 5 kg). 



GENERAL 

20 kHz IF Output (each channel ): Reconstructed 
signals, with 20 kHz fundamental components, 
having tie same amplitude, waveform, and phase 
relationship as the input signals. Output imped- 
ance, 1000 ohms in series with 2000 pF; BNC 
female connectors. 



Recorder Output: 

Amplitude: 0 to -hi Vdc +4% open circuit, propor- 
tional to voltmeter reading in volts. Output 
tracks meter reading within +0.5% of full scale. 
Output impedance, 1000 ohms; BNC female 
connector. 



Phase Accuracy Vs. Voltage 



Accessory 


Frequency 

(MHz) 


Voltage Range 
Channel A 


Voltage Range 
Channel B 


Phase* 

Accuracy 


HP 11536A 


1 - 10 


1. 5 mV to 300 mV 


100 fxv to 300 mV 


±3® 


50-Ohm Feed- 


10 - 500 


300 fiV to 300 mV 


100 ftV to 300 mV 


±3® 


through Tee 


500 - 1000 


500 jllV to 100 mV 


100 iiV to 100 mV 


±3® 


HP 11576A 


1 

o 


1. 5 mV to 3 V 


1 mV to 3V 


±4® 


10:1 Divider 


10 - 100 


1 mV to 3 V 


1 mV to 3V 


±4° 


HP 102 16A 


1 - 10 


1. 5 mV to 300 mV 


100 mV to 300 mV 


±6® 


Isolator 


10 - 200 


300 fiV to 300 mV 


100 mV to 300 mV 


±6° 


To be added to single-frequency accuracy (±1. 5°) when the voltaees at Channel A and B 

are not equal. 



Dimensions: 



• 
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1-6. ACCESSOHIES FURNISHER 

1-7 A detachable powercable» a rack-mounting 
kit with mounting hardware and several probe 
accessories are supplied with the Model 6405A. 
The probe accessories consist of two isolators, 
two voltage divide- grounding clips, replace- 
ment probe tips and wrench, and probe to BNC 
adapters. 

1-8. ISOLATOR. The HP 10216A Isolators at- 
tach to the input probes and eliminate the effect 
of test point impedance. 

1-9. DIVIDER. The HP 11576A 10:1 voltage di- 
viders attach to the input probes to increase the 

maximum input voltage limit to 10 volts rms. 
The dividers also eliminate the effect of test 
point impedance. 

1-10. GROUNDING CLIPS. The grounding 
clips fasten to the dividers and isolators near 
the probe tip for grounding close to the measur- 
ing point. 

1-11. PROBE TIPS. The probe tips are screw-in 
replacements for the probe points. 

1-12. PROBE-TO-BNC ADAPTER. The HP 
102 18A adapter converts the probe tip to a male 
BNC connector. 

1-13. ACCESSORIES AVAILABLE. 

1-14. PROBE-TO-MICRODOT ADAPTER. Two 
versions are available: one converts the probe 
tip to a Microdot screw-on connector, the other 
converts the tip to a Microdot push-on connect- 
or. The adapters are available under accessory 
numbers 10220A (screw-on-version) and 10223A 
(push-on-style). 

1-15. FIFTY OHM TEE. This connector is spe- 
cially designed to match the impedance of the 
Model 8405 probe to permit monitoring signals 
in a 50-ohm transmission line. The line section 
has type N connectors and probe coupling is by 
means of a push-style friction connector. The tee 
is available under accessory number 11536A. 



1-16. ACCESSORY CASE. The accessory case, 
with two compartmented sections, provides 
convenient storage for accessories and is avail- 
able under accessory number 11570-60001. 

1-17. ACCESSORY KIT. A kit of accessories 
and adapters is available under accessory 
number 11570A. The kit contents are listed in 
the following table. 



Qty- 


Description 


HP Part 
Number 


2 


50-ohm tee, type N 
to probe 


11536A 


1 


Power splitter, type N[ 


11549A 


2 


50-ohm termination, 
type N 


908A 


1 


Shorting plug, type N 


11512A 


1 


Accessory Case 


11570- 

60001 



1-18. The items listed as part of the Accessory 
Kit are also available separately. Order by the 
HP part number given in the Table. 

1-19. INSTRUMENT COVERED BY MANUAL. 

1-20. This manual applies directly to instru- 
ments having serial numbers prefixed 946- 
above 03210. If the serial No. of your instrument 
is other than this there are differences between 
the instrument described in this manual and 
your instrument. These differences are de- 
scribed in appendix F or in a Manual Changes 
sheet (appx G). The manual changes sheet in- 
cludes an ''ERRATA” section which describes 
manual correction information which applies to 
the manual for all instruments INCLUDING in- 
struments prefixed 946. 

1-21. INSTRUMENT OPTIONS. 

1-22. OPTION 02. Model 8405A furnished with 
the normally installed AMPLITUDE meter re- 
placed with a special logarithmic meter. This 
special meter has a linear dB scale which is up- 
permost on meter face. Meter scale is about 12 
dB with a calibrated accuracy of +0.2 dB. 
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NOTE 

* PART OF RACK M<XJNTING KtT 
Ap 5060-0776 



PLASTIC 
FOOT 
ApS060-0767 




RACK MOUNTING 

flange 
A p 5020-0710 
(LHT 



RETAINING SCREWS „ 
8-32X7/16 IN. ' * 
Ap 2510-0038 



, TRIM STRIP- 
( ADHESIVE BACK) 
Ap 5000-0052 



'RACK MOUNTInI^ 

flange 

Ap 5020-0711 
(RH) 



INSTRUCTIONS 

1. REMOVE TILT STAND, PLASTIC FEET 
AND TRIM STRIPS. 

2. ATTACH FILLER STRIP AND RACK 
MOUNTING FLANGES, KEEPING LARGE 
NOTCH ON FLANGES TO INSTRUMENT 
BOTTOM. 



Figure 2-1 Preparation Rack Mounting 
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SECTION II 

INSTALLATION 



2-1. UNPACKING AND INSPECTION 

2-2. The Vector Voltmeter was carefully inspected, 

mechanically and electrically, prior to shipment. In- 
spect it for mechanical damage incurred in transit, 
check for supplied accessories, and test electrical 
performance. If there is damage or deficiency notify 
the carrier and the nearest Hewlett-Packard office. 
In the event of mechanical damage the 
packing materials and carton should be 
held for carrier’s inspection. 



2-3. PREPARATION FOR USE 

2-4. POWER REQUIREMENTS. 

2-5. The Vector Voltmeter requires a power source 
of 115 or 230 volts ac +10%, 50 to 400 Hz, single phase, 
which can supply approximately 35 watts. 

2-6. 115/230 VOLT OPERATION. 

2-7. A rear panel two-position slide switch permits 
operation from either a 115- or 230-volt power source. 
The number visible on the switch indicates line voltage 
for which the instrument is connected. Adjacent to 
switch is correct line fuse rating for each line voltage. 

2-8. To prepare the Model 8405A for operation, po- 
sition the 115-230 volt switch so that the number visible 
on the slider corresponds to the available line voltage, 
and install a line fuse of correct rating. 

CAUTION 

To avoid damage to the instrument, before 
connecting the power cable, set the 115-230 
switch for the line voltage to be used. 



2-9. POWER CABLE. 

2-10. To protect operating personnel, the National 
Electrical Manufacturers’ Association (NEMA) recom- 
mends that instrument panels and cabinets be grounded. 
Accordingly, the Vector Voltmeter is equipped with a 
three-conductor power cable which, when plugged into 
an appropriate receptacle, ground panel and cabinet. 
The offset pin of the three-prong connector is the 
ground pin. 

2-11. To preserve the protection feature when oper- 
ating the Vector Voltmeter from a two-contact outlet, 
use a three-prong to two-prong adapter (HP Stock No. 
1251-0048) and connect the green pigtail on the adapter 

to ground. 

2-12. COOLING. 

2-13. The temperature of surrounding air must not 
exceed 55- C (131°F). Clearances for ventilation should 



be 3 to 4 inches at the rear of the cabinet and 2 to 3 
inches at the sides. The clearances provided by the 
plastic feet in bench stacking and the filler strips in 
rack mounting are adequate for the top and bottom cab- 
inet surfaces. 



2-14. BENCH OPERATION. 

2-15. The Model 8405A cabinet has plastic feet and a 
foldaway tilt stand for convenience in bench operation. 
The tilt stand permits inclining the instrument for ease 
in reading the meters. The plastic feet are shaped to 
provide clearance for air circulation and to make full- 
width modular cabinet instruments such as the Vector 
Voltmeter self-aligning when stacked. 



2-16. RACK MOUNTING. 

2-17. Preparation for rack mounting is illustrated in 
Figure 2- 1. All necessary hardware is included in the 
supplied rack mounting kit. 



2-18. RCPACKAGING FOR SHIPfRiNT. 

2 - 19. USING ORIGINAL PACKAGING. The same con- 
tainers and materials used in factory packaging can be 
obtained through the Hewlett-Packard sales and service 
offices. 

2-20. If the Model 8405 A is being returned to Hewlett- 
Packard for servicing attach a tag indicating the type 
of service required, return address, model number 
and full serial number. Also, mark the container 
FRAGILE to assure careful handling. 

2 -2 1. In any correspondence refer to the instrument 
by model number and full serial number. 

2-22. USING OTHER PACKAGING. The following 
general instructions should be used for repackaging 
with commercially- available materials: 

a. Wrap the instrument in heavy paper or plastic. 
(If shipping to a Hewlett-Packard service office or 
center, attach a tag indicating the type of service re- 
quired, return address, model number, and full serial 
number. ) 

b. Use a strong shipping container. A double-wall 
carton made of 350 pound test material is adequate. 

c. Use enough shock-absorbing material (3 to 4 inch 
layer) around all sides of the instrument to provide 
firm cushion and prevent movement inside the con- 
tainer. Protect the control panel with cardboard. 

d. Seal the shipping container securely. 

e. Mark the shipping container FRAGILE to assure 
careful handling. 



2-1 




TMll-6625-2856-14 



Model 8405A 




1. Probe A. Input to channel A. The Voltmeter 
and Phasemeter tune to probe A input frequency. 

2. Probe B. Input to channel B. A signal at probe 
A is required for phase measurement and for 
channel B amplitude measurement. 

3. LINE. Depress to turn on 8405A; lamp lights. 
Pushbutton retainer unscrews for lamp 
replacement. 

4. AMPLITUDE Meter. Reads amplitude of 
fundamental component of signal applied to 
probe A or probe B. 

5. AMPLITUDE CHANNEL. Selects channel to 
be measured on voltmeter. 

6. AMPLITUDE RANGE. Sets AMPLITUDE 
meter scale. 

7. PHASE Meter. Reads phase angle between 
the fundamental components of signals applied 
to probes. 



8. PHASE RANGE. Set phase meter scale. Red 
ZERO control has at least +10^ range. 

9. PHASE FINDER. Overrides PHASE RANGE 
and PHASE METEROFFSET to select the +180 
phase range and zero offset. Used to find phase 
angle without changing settings of controls. 

10. PHASE METER OFFSET. Used to reduce input 
phase angle and allow use of expanded PHASE 
RANGE scales. Not usable unless a definite 
input angle exists. 

11. APC UNLOCKED. Lamp lights to indicate 
8405A not tuned. Amplitude is too low and/or 
FREQ RANGE - MHZ selector is not set to the 
range which includes fundamental frequency of 
probe A input. 

12. FREQ RANGE - MHz. Coarse tuning control 
to put input signals within capture range of 
automatic fine tuning. Selected range must 
include fundamental frequency of signal applied 
to probe A. 

13. Probe Holder. 



Figure 3-1. Front Panel Features 
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SECTION III 

OPERATING INSTRUCTIONS 



3-1. INTRODUCTION 

3-2. The Model 8405A Vector Voltmeter is a direct- 

reading, two-chan!^i, tuned millivoitmeter^phase- 
meter for me^isuringt!^ ampliu^es of and phase angle 
between the fundans-.nlal comiMJiients of two radio fre- 
quency voltages. The radio frequency range is 1 to 
1000 Bfflz, the phase rai^e Is 360 degrees, and the 
amplitude ranges are from at least 1.5 millivolts to 
1 volt rms for reference channel A and from 100 
microvolts to 1 volt rms for channel B. Supplied di- 
viders extend the uR^r limit of the amplitude ranges. 

3-3. The Vector Voltmeter consists of a phase- 
meter and ac voltmeter which have common in puts 
and tuning. The phasemeter continuously monitors 
the inputs while the Voltmeter is switched manually 
to read channel A or channel B. 

3 -4. APPLICATIONS. 

3-5. Information regarding specific system and mea- 
surement usage is provided in the Hewlett-Packard 
Journal Vol. 17, No. 9, and a series of HP Applica- 
tion Notes numbered 77. Copies of this literature are 
available from your local sales and service office upon 
request (see offices listed at the rear of this manual). 

3-6. PANEL FEATURES. 

3-7. Front and rear panel features are described in 
Figures 3-1 and 3-2. Description numbers match the 
numbers on the illustration. 

3-8. OPERATING PROCEDURES 

3-9. Figures 3-3 and 3-4 give step-by-step operating 
procedures. The steps of each procedure are num- 
bered, and the illustration is numbered to correspond. 

3 - 10 . OfNiRAi ONRATING AMD 

MIASURiMiNT CCINSHDfiRATIONS. 

3-11. INITIAL TURN-ON. 

a. Set rear-panel LINE switch to match line voltage. 

b. Check line fuse for rating beside number showing 
on LINE switch (1 amp 3AG for 115 Vac; 1/2 amp 
slo-blo 250V for 230 Vac). 

c. Connect power cable to line voltage. 

d. Press LINE button. The line button should glow 
indicating line power applied to instrument. 

3-12. INPUT PROBES. 

3-13. MECHANICAL FEATURES. 

a. Identifying rings: channel A, blue ring; chan- 
nel B, white ring. 



b. Metal parts: Since probes -attach to accessory 
adapters by push-on friction couplings, metal parts 
must be clean and free of defects (i.e., burrs and 
gouges). Also, pointed tips must be aligned with long 
axis of probe so that tips are not broken when inserted 
in adapters. 

c. Storage and shipment: to protect probes, 
adapters such as the probe-to-BNC adapter should be 
left on when not in use. 

d. Tip replacement Tips are removed by turning 
counterclockwise (use supplied accessory - HP Part 
No. 8710-0084, Nut Driver). Replacement tips should 
not be tightened excessively. Additional tips are 
available under HP Part No. 5020-0457. 

3-14. ELECTRICAL FEATURES. 

a. Probe burn-out: Maximum input is 1.4 volts 

rms and 2 volts peak; and +50 Vdc to avoid probe 
burn-out. 

5. Interaction between channels: Do not connect 
both probCd directly to same test point. For common 
connection, both probes can be fitted with Isolators 
(HP 10216A) or 10:1 Dividers (HP 11576A). 

c. Sensitivity: Minimum input to probe A is 

1.5 mV, 1-10 MHz; 300 pV, 10-500 MHz; and 500 pV, 
500-1000 MHz. For probe B minimum input is 10 pV 
for entire range (1-1000 MHz). 

3-15. INPUT SIGNALS. 

3-16. Phase and amplitude measurements can be 
made at any frequency between 1 and 1000 MHz. How- 
ever, the Vector Voltmeter is frequency selective and 
therefore must be tuned to input signals. Tuning is 
semi-automatic with manual coarse tuning and auto- 
matic fine tuning. The automatic function tunes both 
c hannels simultaneously to the channel A signal. 
Thus, channel A signal determines the frequency at 
which measurements are made. 

3-17. A condition for tuning is that channel A be large 
enough to trigger tuning. Minimum required channel 
A amplitude is frequency dependent as follows: 1.5 mV 
for 1-10 MHz, 300 pV for 10-500 MHz, and 500 pV 
for 500-1000 MHz. 

3-18. The Vector Voltmeter is a tuned device with a 
very narrow passband (+-1 kHz) at the measurement 
frequency. Therefore, measurements can be made on 
complex waveforms, and amplitude-modulated signals 
as well as sinusoidal signals. Pulse modulated sig- 
nals, however, cannot be measured as the 8405A 
cannot tune to an intermitten s.ignal. 

NOTE 

With complex waveforms the 8405A tunes to 
the frequency of the component having the 
greatest amplitude in the tuning range 
selected. 
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1 . raASE HECOeBER OUTPUT. DC voltage pro- 
porticKial to pliase meter readii^. Zero volts 
corres^mds to zero phase readii^, -H),5 Vdc 

«, 14 ^ i««u 9«:<fie pusjusve 

phase reading, -0.5 Vdc corresponds to fuU 
scale negative phase reading regardless of 
phase rai^e. 

2. 20 KHZ I. F. OUTPUT B. I F replica of chan- 
nel B R F waveform. Amplitude is the same 
as the R F waveform, but the fundamental, fre- 
quency is always 20 kHz. 

3. 20 KHZ I. F. OUTPUT A. IF replica of chan- 
nei A R F waveform, Ampiitude is the same 
as the R F waveform, but fundamental frequency 
is aiways 20 kHz. IF signals A and B have the 
same phase reiationship as the RF signals. 

4. AMPLITUDE RECORDER OUTPUT. DC volt- 

age output proportional to voltage reading. 



Zero corresponds to zero volts, HrlVdeopai | 
circuit corresponds to foil scale reading re- I 
gardless of amplitude rai^e selected. I 

5. Identification Plate. 

6. ±20V Fuseholder, Fuse is overcurrent pro- 
tection for the internal .20 Vdc power 8UH>Iy. 

7. -20V Fuseholder. Ptise is overcurrent pro- 
tection for the internal -20 vdc power suppty. 

8. Power Cable Connector. 

9. LINE Voltage Switch. Permits operation from 
115 or 230 voit ac iine. Number visibie on 
slider is operating voitage. Adjacent number 
on panel is correct line fuse rating. 

10. LINE Fuseholder. Fuse should have rating 
adjacent to number visible on line switch slider. 
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CAUnON 

Do NOT burn out probes. SSaxinnimi^put: 
iSO volte dc or 2 volte peak (4 volte pp). 
Potential changes between test points 
should not exceed 50 volte dc to avoid 
transient pulses. Transient pulses 
greater than 50 V will burn out the probe. 

For this reason a blocking c^acitor can- 
not be used in series with the probe to 
measure ac in a circuit with a dc potential 
of greater than 50 V. 

1. Connect equipment for calibration as shown 
above. Push LINE switch. Pushbutton shouid 

glow. 

2. Appiy Signal to RF INPUT. Set AM PLiTUDE 

CHANNEL to A. 

3. Set FREQ. RANGE-M HZ to include measure- 

ment frequency. APC UNLOCKED light shouid 

8 0 out showing that 8405A is tuned. 

OTE: Channel A input must be at least i.5 mV 
(1-10 MHz); 300 pV (10-500 MHz); or 500 pV 
(500-1000 MHz), (if input frequency is changed 
within FREQ RANGE selected, APC 
UNLOCKED may flash every 1.6 MHz. This 
is normal, 8405A is retuning.) 



4 . Set PHASE RANGE to 460, PHASE METER 

OFFSET to O, and adjust PHASE ZERO for 
zero phase meter reading. Switch RANGE tO 
±6 and re-zero as necessary. 



5. Set AMPLITUDE CHANNEL to 8 and AMPLI- 
TUDE RANGE to obtain on-scale voltmeter 
reading. Record reading. 



6. Insert device under test into circuit as shown 
above. Set AMPLITUDE RANGE to obtain on- 
SCale voltmeter reading. Residual attenuation 
or gain of device is difference between re- 
corded reading of step 5 and voltmeter reading. 



7. Noting the PHASE Meter, push PHASE 
FINDER button. I f meter needle goes to left ( -) 
set METER OFFSET (red knob) to if to right 
(+) set METER OFFSET to +. Adjust METER 
OFFSET (black knob) for on-scale reading. To 
obtain phase reading, add meter reading and 
offset switch setting. For example, if offset 
setting is +50, meter reading is -4 and RANGE 
is ±6, then the actual angle is +46-. 



Figure 3-3. Transmission Line Measurements 
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Do N&T bttjm (»it probes. Maximum input; 
tSO rolts dc or 2 volts peak (4 volts pp$. 
Potential changes between test points 
should not exceed SO volts dc to avoid 
transient pulses. Transient pulses 
greater than 50V will bum out the probe. 

For this reason a blocking capacitor 
cannot be used in series with the probe to 
measure ac inacircuit with a dc potential 
of greater than 50 V. 

1. connect equipment as shownabove. Push 
LINE button. Pushbutton should glow. 

2. Connect appropriate adapter (10:1 Divider or 
Isolator) to channel B probe, Insert channel a 
probe in probe tee (11536A), with no adapter 
attached. NOTE: A probe adapter is NOT for 
use on a probe to be inserted in a probe tee 
(11536A). 

3. Connect ground clip (H P 10213-62102) to 
channel B probe adapter. 

CAUTION 

M ake sure ground clips do not spring off 
causing short circuits. 

4. Apply signal to RF INPUT. Set AM PLITUDE 
CHANNEL to A. 

5. Set FREQ R AN GE-M Hz to range which includes 
measurement frequency. APC UNLOCKED 
light should go out. NOTE: Channel A input 
must be at least 1.5 mV (1-10 M H z); 300 pV 
(10-500 MHz); or 500 ±V (500-1000 MHz). 



6. Set PHASE RANGE to *l^audPRAS BIETER 
OFFSET to 9. Set ABfPMTUlHS CHANNEL 
to B. 



7. CIRCUIT PROBING CAUTIONS 



a. Always touch probe tip to circuit ground 

before and after toucM^ atsjr test point. 

b. With Isolator (HP 1021SA): Maximum 
test point V0ltages>«f«2 volts peak (ac) and 
±50 volts (dc). 

c. With 10:1 Divider (HP 11576A): Maxiuiim 

test point voltages are 15 volts peak (ac) 
and ±50 volts (de). 



d. To minimize stray capacitance effects, the 
metal barrel of the probe adapter must be 
connected to circuit ground as close to test 
point as possible (using furnished metal 
ground clip). 



8. M onitor circuit input bv probing circuit with 
channel B probe. Using PHASE ZERO, 
adjust for convenient PHASE METER refer- 
ence. Record Phase and Amplitude Meter 
readings as references for all other circuit 
measurements. 



9. For other circuit measurements, do not change 
PHASE ZERO setting. Thus, all circuit phase 
measurements are relative to the reference 
made in step 8. 
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3-20. IN-CIRCUIT MEASUREMENTS 



3-2L, PROBING IN CTRCIJITS, f^ mMm c^Mter- 
ii^wi ^ «ife % ptfMis A em»to 

%ft ^ Ite ^ te 

Ite Irapite^ ^ tin ofcwl ml Ite^ pml ^ 
mm%, ^ M Mwjili^ i%nl 1^ tto gur^, 

mmd ssitted ^ te pf^. 



3-22. CIRCUIT LOADING 



3-23. Prdto f w^fifemrc ai tte 

cp^i^y can !i^ tlto elroill m^w in m my Ital 
^ters Its psTfsoEiai^e and m produces erioaecMis 
Tsaduifs* Tltoiimlltop^ta^ mprt^is^.l we§* 
0Am singled iy S*Spc€^uri^. WtHi Itrl divider 
(HF 11570A) li^l to 

1 msgohm siimtni by 2 |d€ 0 lir^. ^werer, me M 
m divider ra^ss amplti^ s^ldFlIy ^ a faetsnr ^ 
10« inerea^s amplitu^ n^apireiEisnieffTor, aarfadkto 
ptikm error when ii^d m one pr^ c»ly. 



3-24. CIRCUIT IMPEDANCE. 



3 -25. Variations in test point impedance from point 
to point influence tte probes ami can cause measure- 
ment errors. For instance, amplitude measurement 
error can be -i-O to ^2% with a test p>int impedance of 
25 to 1000 ohms. Phase measurement error will be 
less than +2° for test point impedance variations of 
from 0 to 50 ohms, and less than -9® for test point 
impedance variations of from 25tolO<H> ohms. 
errors can be eliminated by the 10:1 divider or iso- 
lator probe accessories which are particularly effec- 
tive in fixed-frequency measurements where their 
own frequency-dependent error effects are not a 
consideration. 



3-26. SAMPLING SIGNAL. 



3 -27. The signal from the probes is the same one that 
down-converts the input frequency to the frequency at 
which measurements are made. The signal consists 
of pulses 0.3 nanoseconds wide with a repetition rate 
between 0.98 and 2 MHz and amplitude determined by 
the bandwidth and impedance of the circuit under test. 
The actual pulse rate depends upon the frequency of the 
signal applied to probe A, but is stable at any given 
frequency. Into a 50-ohm impedance, pulse amplitude 
is approximately 60 microvolts per megahertz of cir- 
cuit bandwidth to a maximum of about 2000 MHz. To 
prevent these signals from reaching and affecting the 
circuit-under- test, the 10:1 divider probe adapters 
should be used. 



3-28. PROBE GROUNDING 

fearr^l ai ite 

If M toe grwid irf 

the ctrciill TOter test m cluse to toe tost pitot m 
fte cl^ tor 

toe Mw^r mmsmwim* Tte 

fiKtoe 

^ OMff^ 

grc^aail cli^ ctondt^rtof ^ 
oml^iterlclreiilt* DoM^Titotoii^toii^ 
grond cE^ wito tlie stai^iard pi^s. 



3-30. COAXIAL MEASUREMENTS 

3-31., For m^mirements in transmission lines tl» 
prime ccmsidterations are the discontinuities due to 
sM^slses aaMf tiie signal injected by the probes. For 
monitoring signals in ^l-ohm lii^s, the Moctol 11536A 
Tee is ccmvenienl. signals from the probes are 



3-32. SWEPT-FREQUENCY OPERATION 

3-33. Continuous phase and amplitude measurements 
can he made on signals which change frequency with 
time provided that the rate of change does not exceed 
15 MHz/second and that the frequency remains within 
the automatic fine tuning range. As the input frequency 
charges APC UNLCX^KED flashes momentarily about 
every 1.6 BfHz. This is -a normal occurrence and 
does nut produce any measurement uncertainty. Fixed 
frequency measurements at the se frequencies have 
the same accuracy as measurements at any other 
frequency. Best operation is achieved sweeping down 
in frequency. 

3-34. ZERO-SITTING THE PHASEMETER. 

3-35. Use accessory isolators or dividers to prevent 
interaction between the probes. For in-circuit mea- 
surements (Figure 3-4) zero phase indication is ob- 
tained by placing the probes at the same point and 
adjusting PHASE ZERO. 

3-36. For measurements in 50-ohm transmission 
lines, to make zero adjustment independent of fre- 
quency an arrangement such as that shown in Fig- 
ure 3-3 can be used. This arrangement is typical of 
what might be used for a phase, residual attenuation 
or gain measurement. If the electrical pathlengths 
between signal source and probe are equal, a zero 
adjustment is unaffected by change of input frequency. 
Although standard components may be used to as- 
semble the two path arrangement, like components 
should be by the same maker and coupling should be 
done carefully. Small differences in the electrical 
lengths of the branches do not significantly affect zero 
accuracy at test frequencies below 500 MHz. For 
measurements above 500 MHz length differences can 
be detected by interchanging the probes after initial 
zeroing. Any change in phase reading indicates the 
branches do not have equal electrical length. This 
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^ eo.f¥#e'^ ^ 

m iM- cm 

th^ ^ ^ Wi^m 1-3 Is to 

cmi»4 i0f 

Ifc »d 

3-37. 20 kHz IF OUPUTS. 

3 - 38 . W W (^tpits 4 3 Mm 

f af Bcw ol IF si^Js ^^lm4 to ^0kmm A awl ®. 

tl» IF tef€? mmeiotm^ awfStn^fe* 

fqp to I w&lt tmm% pii» telaltowMp as EF 
1^ ),lm IF ^wl 

Is atifays 30 Wz md ite toroo^ics to EF sig^ 
are carre^«lto fear»®sics ^ W Wm* 1^ to 
^premiMtoif to tolli ter»«»to ^ to EF li^ai- 
c» l» r€|Mto«l t® to IF 
tel to twelltoteF«»lc M to EF si^rml is wIUiIb to 
Ire^e^f ra%e erf to ¥^tor ¥0lts®eter. 

3-32s. Fbe IF i.« a aatwjrffg!^ ^T€!€reSff* 

torefore, to wme #^lsfed ts^ a® c^iHoseofse cc®:- 
sisis 0l narrow, stellew steps wMcIi elomlf ciplieate 
to MW wzmiorm. Tim IF cmtpits cat® 1^ used to dls- 
ph0 EF waveforms wiili low frei|ww?f oseillc^isi^ 
an^ to ma^e ^stortto measurements of EF sipmis 
with low freqmwjy wa^e analyzers. 



3-40. USE OF SUPPLIED PROBE ACCESSORIES> 

3-41. momh 1 157SA 10:1 DIVIDKE . The 10: 1 divider 
accessories c^crea^ probe input sensitivity. The 
ln|mt impetoice ol to probe -divider combination is 
1 megohm shunted 2 picofarads. Input sensitivity 
is decreased a factor of 10. 



3-42. 

^ iKrea^# to eHwnato 

mm^m^ %mmm to virial^» w tost poist im^ 
a®i to rt^e to awf f to 

sifrt few to 

wm 

Ite IWI »vtor an#^or tolator atoplers 
Mm ^ tor me I® a Fr^to Tm^ &mh m to 

IP 11^4, m imm, m m itoja. 
idl^ltrs are to ii»e Cl|Wtes8€^K4 
Is c^weclfd to a %pe ^ «“ 
eomm« tot; ® lil»® p tete Is 

w«! to 

3-43. MODEL 10218A ISOLATOR. The isolator 
accesw^rles eliminate tl^ effects ^ varlaitos m 
point im^dance m& m€Mm$rmmmt s^cwacf . 4a to* 
lator ackb m more tton 3 ptcMarads to ^^lie 
c^^ltance. 

2~44« to achiittem to hete need to toL«te te^ pw^ 
Imi^toK^e from to probes, to Isolators can he 
to prevent interaetto between to ^ctos wlwn 
are ai^lied to to same test point. 

3-45. GROUM>!HG CUPS. The grotoiiic ^ 
for use with to IMvider awi Isolator prciie acces* 
series. Itoy clip onto to mirrower metal barrel 
behiwi the tip, and slK>uld be tisal to ccmi^l to circuit 
ground as near the test point as possible. 

3-46. MODEL 10218A BNC ADAPTER. BRC aitopter 
converts probe tip to a conventlomi BMC male RF 
connector. 
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SECTION IV 

PRINCIPLES OF OPERATION 



4-1. GENERAL 

4-2. Veetsm ¥«dte^t«r eaam&M tm EF snails 

of tte asuiie tadaiMiaS n tte la^ txam 

1 to 1000 MHz to two 20-kils IF s^als.. 'Xte IF s^- 

i ^f is Hi# 

the 

^ tte IF slginlB tee lie »ne aagilitefe 

ai^ l ^^f gab f>«gByn!p«gfy i 

dt tte RFsIgtes. tte IFsvalsarelllleradaiMlt^A 
meawrc^ bf a ^0ll»iler anl a ^amBs^er, 



4-3. SIMPLIFIED BLOCK DIAGRAM 
DESCRIPTION 

4 - 4 . tbe Vectiar V 0 lliiidter» sl»|ilfleii inFIg- 
c<stsMsd[ atw0«ctei^lHF*l0*lFecmre7ler, 
an ae voltmeter, ate a teasetndter. 

4-5. RF-TO-IF CONVERTER -f|^ Converter 

cteges two RF signals |¥a ^ ^Ei ^tocli tee Hse 
«une ftindamental fre<|aefic 3 r to two IF signals wilii ^ 
kHz fundamental frequencies. Ttese IF signals liave 
tte same waveforms, amplitutes, ate^nme r^aticm- 
ship (4) as the RF signals. The 20 kHz sinusoidal 
fundameital compon^its(VAF VBp)are extracted 
from the IF signals by narrowband filters. These sin- 
usoids have the same ampUtudes and ftese relaticm- 
ship as the fundamental comiton^its €i tte RF ini^t 
signals. 

4-6. VOLTMETER. The voltmeter, a conventional 
ac voltmeter, is switched manually to measure the 
amplitude of either IF sinusoid. 

4-7. PHASEMETER. Before application to the phase- 
meter the 20 kHz sinusoids are amplified and clipped 
to remove amplitude difference and retain only the 
phase difference 4. In the phasemeter the clipped 
sine waves VC become triggers spaced in time in pro- 
portion to the phase difference between sine waves 
VAF and Vbf. The triggers generate a square wave 
with symmetry proportional to the time between trig- 
gers and therefore the phase difference. This square 
wave controls the current that operates the phase 
meter. The averagemeter current is governed by the 
symmetry of the square wave; therefore, the meter in- 
dication is proportional to the phase difference 0. Thus 
the phasemeter measures the phase angle between the 
fundamental components of the RF input signals. 



4-8. RECORDER OUTPUTS. For external monitor- 
ing and recording a voltage proportional to the phase 
meter reading, a voltage proportional to the amplitude 
meter reading in volts, and IF replicas of the input RF 
signals are available at separate rear-panel outputs. 



4-9. DETAILS BLOCK DIAGRAM 
DESCRIPTION 

4-10. CIRCUIT SECTIONS 

4-JJ Fl0ire 1-4 Is a ^taHte woraT block dla^am 
^ tte ¥«tttetor v^cb teiutes the scteEDatk 

locailiA ^ cis^uit page mimter. As 

m tte diagmm, toere are five main circuit sectums: 
uteHite cteMiel A ate channel B RF-to-lF Ccai- 
vi^ters, an Automatic HtaseCcterol SecUcm, aPhase- 
snter, ate a V<dtnteer. 

4-L2.. The RF-to-IF Converters and the Automatic 
Mmse Ccterol secUm prockice two 20 kHz sine waves 
^ilch have the same anqiUtudes and phase relation- 
telp as the funilammtal conqionents of the RF signals 
sq^llte to channels A and B. 

4-13. qiie Phaseme er section continuously monitors 
these two 20 kHz sine waves and provides a meter dis- 
play the phase angle between them. The Voltmeter 
^cti<m is manually switched to channel A or channel B 
20 kHz sine wave and provides a meter display of the 
amplitude. 

4-14. CIRCUIT DESCRIPTIONS. 

4-15. Detailed circuit descriptions are given in Fig- 
ures 7-6 through 7-18 of this manual. The descrip- 
tions are in the form of duplicate diagrams with word 
descriptions in place of circuits or circuit parts. Only 
those circuit sections which are not fully described on 
the diagrams are included in this section. 



4-16. THE RF-TO-IF CONVERTERS. 

4-17 As shown in Figure 4-2, the RF-to-IF conver- 
ters are the input sections of the Vector Voltmeter. 
The Converters change any two RF signals of the same 
fundamental frequency in the range from 1 to 1000 MHz 
to two 20 kHz sine waves with the same amplitudes 
and phase relationship as the fundamental components 
of the RF signals. 

4-18. Channel A Converter is the same as channel B 
Converter. Each Converter consists of a sampler and 
a tuned amplifier. The sarnpler produces a 20 kHz 
waveform replica of the RF input waveform, and the 
tuned amplifier extracts the 20 kHz fundamental com- 
ponent from this waveform replica. 

4-19. SAMPLING. 

4-20. As used in the Vector Voltmeter, sampling is 
a time-stretching process with which a high frequency 
repetitive signal is duplicated at a much lower fre- 
quency. The low frequency signal is obtained by ac- 
cumulating amplitude samples taken from different 
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Figure 4-2. Basic Input Circuitry 



occurrences of, and at progressively later points on, 
the high frequency waveform. The time taken to col- 
lect enough samples to reconstruct a cycle of the high 
frequency signal is much longer than the period of one 
cycle of the sampled waveform. Thus, the high fre- 
quency waveform is time- stretched to a low frequency 
waveform (Figure 4-3). 

4-21. SAMPLER. 

4-22. The sampler is the means of reconstructing a 
fast waveform on a much longer time base. Very 
simply, the sampler is an electronic switch between 
the fast waveform and an input capacitor as shown in 



SAMPLE 




Figure 4-3. Fast Waveform Reproduced on 
Slower Time Base by Sampling 
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Figure 4-4. Simplified Diagram of a Sampler 



Rgure 4-4. Eaicli Hisie tiie smUckis closed O^e capac- 
itor charges to ti^ iroltage €£ theli^t signal and holds 
this voltage ttMtil the switch closes again. With ap- 
propriate ttmingof the switch Oh- voltage on the capac- 
itor reconstructs the sampled wav^orm with a series 
of steps. In this way a cycle the fast waveform is 
reproduced in whatever the interval needed to collect 
enemgh samples to make a faithful reproAicOmi. In 
the Vector Vottmeter the switch is electronic and con- 
trolled by very short chiratim imlses. These pulses 
close the switch for such a short time that the storage 
capacitor ctoes nci fully charge to the voltage of the in- 
put si^l. Between pulses afee<fi)ack circuit supplies 
enough charge to make the stored voltage equal the 
input signal voltage. 

4-23. One sampler is in each input channel. The 
sampling switches, or gates, are operated by pulses 
from the same source; therefore, samples are taken 
at the same instant in each channel, and the phase re- 
lationship of the input signals is preserved in the I F 

signals. 

4-24. CIRCUIT DESCRIPTION. 

4-25. There are two identical samplers, one at the 
input to each channel. The circuits of channel A samp- 
ler are on assemblies AlAl and A3, and the circuits 
of channel B sampler are on assembliesA2 Aland A4. 
Assemblies AlAl and A2A1 are housed in the input 
probes of channels A and B, respectively. (See 
Figure 7-6. ) 

4-26. As shown in the simplified diagram of Figure 
4-2, each sampler consists of a sampling gate, an 
amplifier input capacitor, an ac feedback circuit and 
a reverse bias circuit. The sampling gate is between 
the RF input signal and amplifier input capacitor. The 
gate is a bridge of four fast- switching, hot carrier 
diodes which are normally back biased, by reverse 
bias network, so that the input signal does not cause 
them to conduct. When the input signal is to be sam- 
pled, pulses of very short duration momentarily over- 
come the back bias and switch the diodes into conduc- 
tion. The amplifier input capacitor then starts to 
charge toward the voltage of the input signal. However, 
the sampling pulses are of such short duration that the 
capacitor charges to only a fraction of the input volt- 
age while the bridge diodes are conducting. The rest 
of the charging is done between samples. 



4-27. The voltage across the input capacitor is the in- 
put of a two stage amplifier. Feedback from the output 

to the input of this amplifier completes the charging of 
the input capacitor. The amount of feedback is variable 
SO that the IF voltage output of the sampler when the 
input capacitor is fully charged can be set to equal the 
RF input voltage when the sample was taken. This 
feedback charging process takes place in a small frac- 
tion of the time between samples, and the charge holds 
from sample to sample because there is no discharging 
circuit. 

4-28. The reverse biasing of the sampling gate diodes 
is a critical factor in the operation of the samplers. 
The reverse bias must prevent the largest signals in 
the input rangefromcausing the.diodes to conduct, yet 

it must allow the fixed amplitude sampling pulses to 

forward bias the diodes in a way that gives best sam- 
pling efficiency . 

4-29. Sampling efficiency is the measure of how nearly 
the sampler output voltage duplicates the input volt- 
age. Since the sampler characteristically averages 
any input voltage change that occurs during the sample, 
the shorter the sampling time the greater the sampl- 
ing efficiency. Sampling time is governed by the width 
of the sampling pulse at the point where it exceeds the 
back bias on the sampling diodes. Since the sampling 
pulses are roughly triangular but of fixed amplitude, 
sampling time depends upon the level of reverse bias. 
Each sampling gate has a bias control. 

4-30. Sampling gate bias is controlled by the Reverse 
BiasNetwork. Operation of the reverse bias is as 
follows: While the diode gate is closed, the Reverse 
BiasNetwork shifts thebias voltages applied to either 
side of the gate so that the sampling gate output volt- 
age is centered between them. This ensures equal 
levels of reversebias voltage applied to each diode of 
the gate. The two turn-on pulses are applied to the 
diode gate simultaneously. Since these pulses have 
opposite polarity and should be identical, they will 
turn on both sides of the gate simultaneously. Also, 
if they are identical and of opposite polarity they will 
cancel each other at the input and output of the gate. 

4-31. However, due to slight differences in the amp- 
litudes and shapes, the sampling pulses do not quite 
cancel. Compensation for these effects and proper 
operation of the sampling gate is as follows: 1. Fine 
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4-32. THE AUTOMATIC PHASj: _ CONTROL 

4-33. Aiitoissalic I^S€f CmtTol CAPCI is a ^If- 
liming local oscillator wliidi generates the sampling 
psises for Isctli RF -to-IF Ccnw erters andautoimtlcaily 
ecH^roIs tim pilse rate to prodece 20 kHz IF signals 
wMcIi Isairetlie samepliase relationship as the RF input 
signals. 

4-34. xheAPC is c]f>erated by the cmtput of channel A 
sampler aiMt consists of three main sections as shown 
in Figure 7-4. These are the Sampling Pulse Genera- 
tor, Search, and Phase Comparator sections, the SPG 
section produces two in-step pulses. One gates a 
sample in channel B. The sampling pulse rate is con- 
trolled by a voltage tuned oscillator (VTO) for which 
the tuning voltage is supplied by the search and lock 
phase-comparator sections. 

4-35. The Search and Phase Comparator sections 
frequency-lock and phase-lock channel A IF signal to 
a 20 kHz reference oscillator. To get initial locking 
the search section applies a ramp voltage to the VTO. 
This ramp voltage sweeps the sampling pulse rate 
until channel A IF is 20 kHz and in phasewith the ref- 
erence oscillator. Then the sweep stops and the lock 
section holds channel A IF in phase witn the reference 
oscillator. The lock section also regulates the sam- 
pling rate to follow small changes of frequency at 
probe A input provided that the rate of change does not 
exceed 15 MHz per second. 

4-36. SEARCH SECTION. 

4-37. The search section consists of the circuit sec- 
tions outlined in Figure 7-4. The section varies the 
sampling rate until the fundamental frequency of chan- 
nel A sampler output is 20 kHz with the same phase 
as the 20 kHz Reference Oscillator and the same 
polarity as the RF input signal. 

4-38. The input to the search section is the output of 
channel A sampler. If the sampler output does not 
have a fundamental frequency of 20 kHz the Search 
Ramp Generator produces a ramp voltage which sweeps 
the output frequency of the Voltage Tuned Oscillator. 
Since the VTO controls the rate of the Sampling Pulse 
Generator, the sampling rate follows the VTO 
frequency. 

4-39. When the sampling rate is such that the funda- 
mental frequency of channel A sampler output is 20 
kHz and in phase with the 20 kHz Reference Oscillator 
(All Assy) searching stops and thus the lock section 
holds sampling rate. 
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for III# signals mt ^ the samplers are a 
freqa^icy €d ^ kHz, |M]^laritf tlie sai^ as tteEF 
i^^^orm, ami a higit ^mplMg rate. 

4-4L. The 20 kHz faiKkunental Ireipeicf Is effalaed 
by lockiiig the fundamental freip^ey if A 

sampler output to a 20 kHz refereiMre o^illator. Cor- 
rect IF waveform polarity Is obtained with an tdemtif ier 
circuit thatstc^s a search at the highest sampling rate 
that has a multiple 20 kHz below the Input frequency. 
High sampling rate is assured by having each smrch 
sweep the sampling rate from the high to low emd 
of its range, and by restricting the sweep to the hl^e^ 
range d sampling rates which can proihice IF signals 
for the selected input frequency range. 

4-41. To further increase search efficiency the slc^ 
of the VTO tuning ramp is automatically varied during 
the search by the Frequency to Voltage Ccmverter to 
control the speed of tne search: the farther the sam- 
pling rate from lock, the faster the sweep. 

4-43. The part of the search circuit that assures the 
same polarity in the sampler output and RF input is 
the Sideband Identifier which stops the search at the 
highest sampling rate which has a multiple 20 kHz be- 
low the fundamental frequency of the input RF signal. 
The Sideband identifier operates as follows. Sampler 
A output is amplified, filtered, and clipped to give a 
square waveshape. This square wave is converted by 
Phase Inverter A12Q1 to two square waves with a phase 
difference of 180°. One of these square waves is the 
input to the Sideband Identifier. The Identifier is a 
sampling phase detector triggered by the 20 kHz Ref- 
erence Oscillator. When the sampling rate in chan- 
nel A RF-to-IF Converter is producing an IF signal of 
the correct polarity the output of the Identifier has a 
polarity that stops the search. 

4-44. While searching is in progress Lamp Driver 
A12Q6 holds the front-panel APC UNLOCKED lamp 
lighted. 

4-45. When the tuning ramp applied to the VTO by the 
search circuit reaches the voltage that gives the correct 
sampling rate in the RF-to-IF Converter the search 
stops and a holding circuit applies an equivalent static 
voltage to the VTO. The holding circuit consists of the 
Phase Comparator outlined in Figure 7-4, and ope- 
rates as follows: Voltage samples timed by the 20 kHz 
Reference Oscillator are taken from the fundamental 
component of sampler A output. If thefrequency of the 
fundamental is 20 kHz the voltages of the sample rare 
equal and within the tuning voltage range of the VTO. 
For a particular frequency at the input to sampler A, 
the voltages of these holding circuit samples tune the 
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m^tal coo^oai^ from this waveform ami shdts it in 
phase to lead hp W. Phase Inserter A1IQ2 cosrerts 
this fundam^ital comf^naent to two signals with the 
same wavedt^^ Iml ddfereid In phase by 180*". Each 
of these signals is an h^t to an IF Sampler. The 
other ii^ut to each sampler originates at the 20 kHz 
Reference tecillator. The 20 kHz Reference Oscil- 
lator has two outpits n^chai^roximate ^uare waves 



ansi have Me^ n^tive-goi^ slf^s. These 
waves differ in ^aase 180®; therdare, Hie n^stive- 
goi^slc^sare separated in time i^^nucrom^i^ds. 
These ^qf^s trl^er the Pulse Generators to pros^ee 
ne^tive fmloes 25 microseconds apart. *Oie 
gate the IF Samplers. If the fuiKhun^tal fr^uen^ of 
^unpler A ou^t is 20 kHz the aan^l^rs are gated to 
pass small segmeids from the negacive-goii^ slopes 
the s^mds from the phase Inverter, and these seg- 
meats all have the same voltage and are within the 
tuning voltage of the VTO. 



4-47. Decoupling diodes A19CR1 and A20CR1 prevent 
crosstalk between channel A input andchannel B input. 
Delay Line Al’ ? is a section of transmissionline which 
can be mechanically adjusted to equalize the electrical 
distance from the Sampling Pulse Generator to the 
samplers. 
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5-1. INTRODUCTION 

5 - 2 . 'fiifs mctiBm frwicias instructkiiis fm perfor- 
calil>raiifig, iro^bleslMKitli^ md re^ 
string Hie Wectm Voltmeter. W serlsH prefix (the 
tost thwm iwiiife^rs of the serial mimiser) of ycmr tii- 
Is different ilsan that listed on the title |^e 
M tiils raaiwal, ti^nltere are differences between yoiir 
lastmmeiit and the instrtiment describe in this manual 
(refer to Faragraph 1-20). 

5-3. PERFORMANCE TESTING 

5-4. PURPOSE Th<» nrn^?pdiip#ss list«>d in T^Ia 5-2 

check 8405A performance for incoming inspection, 
periodic evaluation, calibration, and troubleshooting. 
The tests can be i^rformed without access to the in- 
strument interior. The specificatljns of Table 1-1 
are the performance standards. 

5-5. TEST EQUIPMENT REQUIRED The test in- 
struments ana accessories required to make the per- 
formance checks are listed in Table 5-1. Test instru- 
ments other than the ones listed can be used provided 
their performance equals or exceeds the Critical 
Specifications listed. 



5-6. ADJUSTMENTS. 

5-7. PURPOSE The procedures listed in Table 5-3 
outline the adjustments necessary to align the 8405A. 
The adjustments are sequential and should always be 
made in the order given. However, realignment of the 
Power Supply does not normally have to be followed by 
any of the other adjustment procedures. These adjust- 
ments should be made only when it is determined that 
the instrument is not operating properly. To determine 
proper operation, refer to Paragraph 5-3. 

5-8. TEST EQUIPMENT REQUIRED. The test instru- 
ments required for alignment are listed in Table 5-1. 
Test instruments other than those listed may be used 
provided their performance equals or exceeds the 
Critical Specifications listed. 

5-9. TROUBLESHOOTING 
5-10. LOCATING TROUBLE. 

5-11. Always start locating trouble with a thorough 
visual inspection for burned-out or loose components, 
loose connections, or any conditions which suggest a 
source of trouble. Check the fuse to see that it is not 
open. 

5-12 If trouble cannot be isolated to a bad component 
by visual inspection, the trouble should be isolated to 
a Circuit section. Isolation to a circuit section can be 
accomplished by using the troubleshooting charts(Table 
5-4 through 5 - 9 ). To isolate trouble to a definite circuit 
component, refer to the next paragraph. 



5-13. COMPONENT TROUBLE ISOLATION 

5-14. foi|c^?iiig and data are glvefi ta 

aid in determinli^wl^lier a trai^lstor 
Teats are given lor botli ln-cirei£lt smd oiit-ol-elrailt 
tr ansistor s and sixmid be usefol In «^ter wlell^r 

a particuiarsectiontrouble Is due to aiaiiltytranslstor 
or an associated component. 

5-15. IN-CIRCUIT TESTING, 

5-16. The common causes of transistor failures are 
internal short- arai open-circuits, hi transistor cir- 
cuit testing the most Important consideration Is the 
transistor base - emitter junction. Like the control 
grid of a vacuum tube, this is the operational control 
point in the transistor. This junction is essentially a 
solid-state diode. For the transistor to coiuhict. the 
diode must conduct; that is, the diode must be forward 
biased. As with simple diodes, the forward-bias po- 
larity is determined by the materials forming the junc- 
tion. Use the transistor symbol on the schematic 
diagram to determine the bias polarity required to 
forward-bias the base-emitter junction. Figure 5-1 
shows transistor symbols with terminals labeled. 
Notice that the emitter arrow points toward the type N 
material. The other two columns of the illustration 
compare the biasing required to cause conduction and 
cut-off in transistors and vacuum tubes. If the trans- 
istor base-emitter diode (junction) is forward-biased 
the transistor conducts. If the diode is heavily forward- 
biased, the transistor saturates. However, if the base- 
emitter diode is reverse-biased the transistor is cut 
off (open). The voltage drop across aforward-biased 
emitter -base diode varies with transistor collector 
current. For example, a germanium transistor has a 
typical forward-bias, base-emitter voltage of 0.2-0. 3 
volts when collector current is 1-10 ma, and 0.4-0. 5 
volts when collector current is 10-100 ma. In contrast, 
forward-bias voltage for silicon transistors is about 
twice that for germanium types: about 0.5-0. 6 volts 
when collector current is low, and about 0.8-0. 9 volts 
when collector current is high. 



5-17. When examining a transistor stage, first deter- 
mine if the emitter-base diode is biased for conduction 
(forward-biased) by measuring the voltage difference 
between emitter and base. When using an electronic 
voltmeter, do not measure directly between emitter 
and base: there may be sufficient loop current between 
the voltmeter leads to damage the transistor. Instead, 
measure each voltage separately with respect to a 
voltage common point (e.g., chassis). If the emitter- 
base diode is forward -biased, check for amplifier 
action by short-circuiting base to emitter while obser- 
ving collector voltage. The short circuit eliminates 
base-emitter bias and should cause the transistor to 
stop conducting (cut off). Collector volt- 
age should then shift to near the supply voit- 
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5-18. OUT-OF-ORDER CIRCUIT TESTING. 

5-19. Tlse two commcm causes of traikslstor failure 
are intenal ^lort* ami c^Q*circults. Remove the 
traomstor from tlie circuit and use an c^immeter to 
measure internal resistance. See Table 5-1 A for 

measurement data. 



€AmWH 

Mc^t ohmmeters can sui^ly enmigh current 
or voltage to damage a transistor. Before 
usii^ ani^immeter to measure transistor 
foraaid 6*^ Fsvers-c resistance, check *rts 
open-circuit voltage and short-circuit current 
output ON THE RANGE TO BE USED. Open- 
circuit voltage must not exceed 1.5 volts and 
short-circuit current must be less than : mA. 
See Table 5- IB for safe resistance ranges 
for some common ohmmeters. 



Table 5-1 A. Gut-of-Circuit Transistor 
Resistance Measurements 



Table 5- IB. Safe Resistance Ranges 
for Common Ohmmeters 



Transistor 

Type 


1 Connect CKimmeter 


Measure 


I Pos. 1 


Neg. 

1 .4 4- 1 


Resistance 

(ohms) 




: Small 


emitter 


base* 


200-250 


PNP 


i Signal 


emitter 


collector 


10K-109K 


Ger- 

manimum 




1 emitter 


base*^ 


30-50 




Power 


^emitter 


collector 


several 

hundred 


PNP 

Silicon 


Small 

Signal 


emitter 

i 


base* 

1 


lOK-lOOK 


emitter 


collector 


very high 
(might 
read openj) 






base 


emitter 


1K-3K 


NPN 

Silicon 


Small 

Signal 


collector 


emitter 


very high 
(might 
read open) 




i base 


emitter 


200-1000 




Power 


1 collector 


emitter 


high, often 
greater 
than IM 



* To test for transistor action, add collector-base 
short. Measured resistance should decrease. 



(Ohmmeter 



HP 412A 
HP 427A 



Safe 
Range(s) 



HP 410C 



jRxlK 
jRx lOK 
]Rx lOOK 
]Rx IM 
]Rx lOM 



RxlK 
Rx lOK 
Rx lOOR 
RxlM 
Rx lOM 



HP 410B 



HP 414A 



Rx 10 
Rx IK 
Rx lOK 
Rx lOOlJ 
RxlM 



Open 

Ckt 

|\oltage| 



or 



wr 

l.OV 

l.OV 

l.OV 

l.OV 



1.3V 

1.3V 

1.3V 

1.3V 

1.3V 



500K 

150K 

50K 

15K 



I.IV 

I.IV 

I.IV 

I.IV 

I.IV 

l.OV 

0.5V 

0.3V 

0.2V 



Short 

Ckt 

|( Current 



1 mA 
ilOO pA 
10 pA 
1 pA 
IcO.lpA 



|( 0.57mA 
57 pA 
|5.7 pA 
(0.5 pA 
1(3.05 pA 



Simpson 


Rx 100 


1.5V 


1mA 


Red 


+ 


260 








Black 


- 


Simpson 


1 

>< 


1.5V 


; 0.82 mA 


Black 


+ 


269 








Red 





Lead 



(Color jpolarity 



Red 
) Black 



Red 

1 Black 



■ 1.1 mA, 
110 pA ; 
11 pAi 
1.1 pA| 
0.11 pA: 

110 pA 
110 pA 
110 pA 
110 pA 



Black! 

Red 



|] Black 
Red 
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Figure 5-1. Transistor Biasing Characteristics 




5-20. REEMR^ND^REELACEMENT- 

^-21.- Certain proceciares and precanttaa imM 
follow^ wlien repalringor replacli^ mftmmpmmA M 
the 8405A. Most of amplifier aiKl pnn^r 
circuit components are located on tlie etcl^ circuht 
board. Instructions for worlds^ on t£^ etdied circuit 
board are summarized m Paragra]^ 5*22. Almfs 
disconnect the AC power l^fore replacing or soaring 
any parts. 



5-22. ETCHED CIRCUITS. 




Figure 5-2. Examples of Diode Marking Methods 

Figure 5-2. Examples of Diode Marking Methods 



^ ~23.- Jlie etched circuit hoards in the S405A are ^ 

the plated -through type conslstii^ of metallic con- 
ductors bonded to both sides of insulating material. 
Soldering can be done from either side of the board with 
equally good results. Table 5-lC lists required tools 
and materials. Following are recommeixiatioiis ai^ 
precautions pertinent to etched circuit repair work. 

a. Avoid unnecessary component substitution: it can 
result in damage to the circuit board and/or adjacent 
components. 

b. Do not use a high-power soldering iron on etched 
circuit boaids. Excessive heat may lift a conductor 
or damage the board. 

c. Use a auction device (Table 5-lC) or wooden 
toothpick to remove solder from component mounting 
holes. DO NOT USE A SHARP METAL OBJECT SUCH 
AS AN AWL OR TWIST DRILL FOR THIS PURPOSE. 
SHARP OBJECTS MAY DAMAGE THE PLATED- 
THRDUGH CONDUCTOR. 
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5-26. TRANSISTOR REPLACEMENT 
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wsitolto le«i to ^ so^i 

BMom ^ €ip^^ I 

as«l far orl^il trawijitor , 

5-27. DIODE REPLACEMENT 



i. tetri mm^^. tea tete a^ 

polite cOTp0^ m «T^tel was IH> 

WT TOMTE I.»ID® OF REmMTEMEIfT €mmO- 
IMmiTC TOLES.. &arp Isisl sails 
naf ilajraa^ owfectc^ « 

M^z l€^ €»i®paiete^«cla as 

ors ami otelar cm be 

wittaii Cup mm: iM^f ^ 

wmmmmmm§m^m£ 
stralfitta M. m hmMm Wrap leite ^ 
rtpte«i«€eiCQii|^^rt 
Ito &iiir wri^ei raimtte, ^ 

clip M mmmB lm£ 

5-25. ETCHED CONTRATOR REPAIR. A broken or 



wire. Allow cwerte remmm my^ar- 

nislt firom etctol cmiictor before solitorragwire iiato 
place. 



5-28. ^IM ^tate dtoitos are m mmj f%sieal f®r»s. 
IMs mmUs m cotosioii as to ^Ich leai 

m is for te cattole (o^altre) or aae^ 

fpmltiwe), stee to ail diodes are mark^ wito te 
statourd ^mlmls. F!^ire 5-2slK>wsexaii!plesof^iiie 
dtodb laarkto meltols. If ctel^ exists as tofK^larltyy 
aa c^mmeter may be used to determine tl^ prt^r 
ccmnectton. E is n^essaryto know the polarltyc^ the 
ohms leM with restot to the common lead for the 
dtem^riis^. (For the HP Mt^el 410B Vacuum Tube 
Voltm^r, the ohms lead is negative with respect to 
te eommmi; for the HF Model 412A DC Vacuum Tube 
Voltm^er^ toe ohms lead is positive with respect tote 
aimmcm.l When teohmmeter imiicates the least diode 
resistance, the cathode of the diode is connected tote 
<tommeter lead which is negative with respect to the 
other lead (see Table 5-lB). 

Note: Replacement instructions are the same I 

as those ... for transistor replacement. 



T able 5 - 1 C . Etctol Circuit Soldering Equipment 



I Item 


0se 


Specification | 


Solderte Tool 


SoMerte 

Unsoterlng 


Wattage rating: 37.5 
Tip Temp: 750 - 800°F 
Tip Size: 1/8” OD 


Solder Tip, 
general parp^me 


Solderto 

Unsoterte 


Shape: chisel 
Size: 1/8" 


De-soldering aid 


Unsolderte naulti- 
cmmectimi compsments 
(e.g, , tube sockets 


{Suction device to remove 
imolten solder from 
^connection 


Resin (flux) 
solvent 


Remove excess flux 
ifrom soldered area 
ibefore application of 
protective coating 


Must not dissolve etched 
(Circuit base board ma- 
jterial or conductor 
{bonding agent 


Solder 


Component replacement 
Circuit board repair 
Wiring 


Resin (flux) core, high 
itin content (60/40 tir^ 
:lead), 18 gauge (SWG) 
preferred 


Protective 

Coating 


Contamination, corrosion 
protection after soldering 


Good electrical insula- 
tion, corrosion- 
prevention properties 



Item Recommended 

Ungar #776 Handle with 
Ungar #1237 Heating Unit 

Ungar #PL113 



Soldapult by the Edsyn 
Cornpany, Arleta, 

California 

Freon 
,Ace tone 

Lacquer Thinner 
Isopropyl Alcohol (100% dry) 



Krylon* #1302 

Humiseal Protective Coating, 
Type IB 12 by Columbia 
Technical Corp. Woodside 
77, New York 



*Krylon Inc. , Norristown, Pennsylvania 
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Table 5-1. Recommended Test Equipment 





1 Crtitol 


Wm 

(BfeteSI 




1 fllief 


P"' ■ " " — 

1 Cut M rreq; 3# MBz 
1 i@ c® at 3§ MIk 


1 

i 


I)S 


1 CUil €il ii Sife 

Keieetiim; 4© dB al IHJfe 






Cut oft freq: 100 ll£S£ 
EejeetiM: 40 «tB at W SiMa 


B 


II 


CM eit Fre«|; 1200 Mliz 
ftojeetion: 30 siB at 2000 IIHs 


1 

3 


HP 3-aos 
iSee IKate Ij 


Ctellt0iiC0p# 


5© Mllz 

Sweep Kaiige: 1 to 25 ^sec /ens 
Sweep Trigger: iMernal or e^eriol 
Input Ccmpling: ac or ck 
Vertical Sensitivity: 5 mV/cm, mimmum 


■ 


HPIISAflteiilto- 
w/BPlISiA 
fVert- Aii^lilierl 
^ MF MMMEA 
1 f li: 1 


AC Voltmeter 


Freq Range: 50-120 Hz, 20 kHz 

Volt Accuracy: *3% full scale (30-120 Jfa); 

*\% ol tuU scale (20 kHz and 300 ntV) 
Voltage Range: 1 to 300 mV 
Iniwt Impedance: 2 megohm or grater 


3 


BP 4m H.^/©r 
er 1F340IA, m 
HFWIA 


Test C^illalor 


Output Freq 18-22 kHz 

Output level (into 800 ohms): 0 to 1 volt rms 


3 


HFmiB* 
HFmSA, m 
MF85IA 


Variable 

Attenuator 


Attenuation Range: variable in 1 dB steps 
from 10 to 30 dB 
Freq Range: 18-20 kHz 
Nominal Impedance: 600 ohms 


3 


HF 350D 


Square Wave 
Generator 


Output Freq: 160-200 kHz 
Symmetry: 45/55 

Output level (into 25 ohms): 20 mV p-p, minimum 


3 


HP211A 


Signal Generator 


Output Freq: I-IO MHz 

Output level (into 50 ohms): 3 volts rms 

Dial Accuracy: ±3% 


2 

3 


1-10 MHz: 
HP 851A or 
HP 606A/13 


Signal Generator 


Freq Range: 10-450 MHz, 450-1000 MHz, 
950-1000 MHz 
Freq Accuracy; *2% 

Output level (into 50 ohms): 10-100 MHz: 3V min. 

100-450 MHz and 950-100 MHz: l.OV min. 
Auxiliary (second) Output into 50 Ohms: 

120 mV minimum 


3 


10-100 MHz: 

8601A Generator 
or 608E Generator 
& 230A Amplifier 

100-450 MHz: 608E 
450-1000 MHz: 612A 
950- 1000 MHz: 8614B 


Power Meter, 
Thermistor 
Mount, and 
Calibrator 


Freq Range: 100, 110, and 1000 MHz 
Meter Readout Accuracy: ±0,5% 
Power Range: +3 to - 10 dBm 


1 

3 


HP 431B/C Meter 
HP 478A Mount 
HP 8402B Calibra- 
tor & Digital 
Voltmeter 
(See Note 2) 
or HP 432A Meter 
and HP 478 
(See Note 4) 
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Model 8405A 



Table 5-1. Recommended Test Equipment (Cont'd) 





Criteal 


(Kote3) 






kiiy 


3 


18-22 kHz: HP 5212A 




Arcsiracf : He 




m HP 5512^ i 




: IW mW wms 




EF 5245L 




1*41® mMm. 


1 


1-41© mm: EF i24SL 




^oiracf : Mz 




Cmii^er and HF5251B 




IW mV rms 




Converter 


KgHal ¥©ltw€ter 


Vcillag© Easge: zBA I© ¥d€ 


1 


UP 5254A (IWM ^ug- 




Accwracf: ^ readluig fxlJ mV for 0.1 


2 


in used with 5245L 




to 3¥ 


3 


listed sdKive), or 




iiiMifiiiim Id|m^ Impecl^ce: 10 Megiiim 




HP 3439A/any plug-in, 

or 

HP 3440A/any plug-in. 


EF ¥©limeler 


Ft€^ Bamge: 10-llMI MHz 


1 


iStandards laboratory 




C^litoraled Readmit Accuracy: .5% at 10 MHz; 


3 


Calibrated 




.e% at 30 MHz; 1% at 60 MHz 




HP 411 A Meter with 




Voltage Range: 0.5 to 1.5 Volt rms 




Probe inserted in 








HP 11024A (Type N 
tee) and Digital Volt- 








meter (see Note 2) 




50 ciiiii load with male type N connector 


1 


HP 908A 




SWR; less than 1.06 


2 






(3 required) 


3 




2* 


SO c^m Pr«^ Tee with type N connectors T 


1 


:HP 11536A 


1 


(2 required) __ 1 _ 


- 2 

,3 




1 1 


1 5© ohm adapter (type N female to female) 




HP 1250-0777 ’ 

i(UC 29B/U) 




1 10 dB coaxial attenuator for 50-ohm line with 


1, 


1 HP 8491A (Option 10) 1 I 


1 1 


1 type N connectors (2 required) 


I 


II 




50 c^m adapter (Tee, all connectors type N 


1 


i HP 11549A 1 1 


1 

1 


female) 3 dB power splitter 


2 

3 


II 


6* 


50 ohm adjustable air line (adjustable from 


1 


General Radio Co. 1 1 




60 to 80 cm with GR type 874 connectors) 




1 Type 874-LK20L 1 




SWR: Less than 1.06 at 1000 MHz J | 


II 


1 ■'* 1 


50 ohm adapter (type N male to GR 874) 


1 


i HP 1250-0847 1 1 


1 1 


(2 required) 




(874-QNP) 1 1 


8* I 


Low Pass Filter (see beginning of this list) 


1 

3 


-II 


9* 


6 dB coaxial attenuator for 50-ohm line with 


1 


HP 8491 A (Option 06) | 




type N connectors 




1 


1 10* 


I Thermistor Mount (see Power Meter listed) 


1 

3 


1 


I 


Probe Tee for RF Voltmeter (see RF 


1 


II 


1 


Voltmeter listed) 


3 


II 



12 * 

Calibrated Variable 
Attenuator 



Attenuation Range: 1 to 12 dB in 1 dB steps 

Accuracy: 

+.02 dB at 30 MHz 
+0.05 dB at 100 MHz 
Connectors: Type N female 



1 



r 



]HP H34-355C 
j(See Note 1) 
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Table 5-1. Test Equipment (Cont’d) 



r~ 

1 Item 


Cr^tol ^cUfcaitow 


ime%} 




11^ 




1 






$ 






■ 0MC to WMM Ww^m jy^^r 


1 


miwmm 


li» 


$0 M fe^le e^neeti^s 


1 





w^m to sud AcS^naim^ ^«?tctere Te^ Sttops* 



mmmz 

1. ^mtml is 5® oliiiis wito l^pe H eofincctors (one tiiale aiMl mm female|. 

2. For r^pired power n^ter aM EF Foltnietor reaekmt accoracsr, a IHgilal Is 

reiplred. Tfm DigHal VoEmeter Izi die aboire lii^ will do tfie job. 

3. For l^E column: 1. Performance check 

2. frcsiibleslso^iiig 

3. AcQystmeid proceckure 

4. If HP Ito^l 432A Power Meter Is used, then Calibrator (84020) Is not required. 
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Model 8405A 



Table 5-2. Performance Test 



f « Mnnm i^dii 





1. TOTOi^^pmn 

I, C^^HHEIS Is isf s s^^tl In C^is^l A 

wtt m signl ^ilsi tm Cr^mAft inn Cte^l A Is mM€0M 1^ ^ Onuisl B AMFOTH^l 

mder 

1 gEIKTEPUEE 

I. Wliii s^ml ^mrc® si a iiaiiiiisaigs^ ccMs^d e^iipseiil as ^iiown in Figure 1. 




Figure 1. Channel Isolation Check 

2. get signal generator for unmodulated (CW) RF output of about 0 dBm (about 300 mV) and 410 MHz. 

3. Adjust 8405A FREQ RANGE-MHz switch SO APC UNLOCKED light goes out and setting includes 
measurement frequency, 

4. Set 8405A AMPLITUDE CHANNEL switch to A. 

5. Adjust signal generator output for a 0 dB 8405A meter reading. 

6. Set 8405 A AMPLITUDE CHANNEL switch to B and measure the amplitude signal present on 
Channel B: The signal amplitude shouid not exceed -80 dB. 

7. Test isolation between channels at any other frequencies between 300 and 1000 MHz. 

8. For frequencies 1 to 300 MHz, repeat above procedure with the following exceptions: (a) adjust 
signal source output for 1 volt Channel A reading; (b) Channel B reading should not exceed 

10 microvolts. 

II, SPECIFICATIONS TESTED 

1. VOLTMETER RESIDUAL NOISE:: 10 pV as indicated on meter. 

II. TEST DESCRIPTION 



1. VOLTMETER RESIDUAL NOISE is tested by applying 1 mV to Channel A and reading Channel B 
with no signal applied to it. 
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Table 5-2. Performance Tests (Cont'd) 

m l« f 1 s%«l mmt^ ^ I mW 
E. ism e«f#i It mM^moUm fer E* 

i* wmmmB necutiicif « u^ if turn tm% 



1 1^ lit €d Ml wa^M 

lit to ^ M liH «ate 

€.mrnm ifc $mM 

t* W to IW ifife *1^ dl fill scate te 1 ^ to 3ii »¥ r»» 

^ toll scalt tm W^IW^ m¥ wmm 

m. tmfBmimwmm 



l« I to 1^ Iffis. ¥ 0 ltof e acciiracf Is tosted 1^ ai^ijrli^ sn aeoirato rms sigiel to eMIier 
f ^cifsc^ ci te Is i^eraiii^ a eallsrated RF ^oMm^er. T0 e^ire m 
mm^rnm wmmmtm^ mtli 1^ EF v0MiEi^er» Ite immiMiile coiaei^ of tito measuml s%i^ 
mM c@< liwtow toiKtoo^al ^ li^ere^. H^refc»re, a Olt^ Is re* 

quirtto fte n»# s%iial stress, a Ihim^ss filler may be r^icilredl localise tiie s%nal mmtee 
i^f ei^aato aii^Mrmi^es), 

3* IIMI to Voli%e aeciiifaey is toitod by as aeoirate rms s%ml to ellw 

prc^« Jtoeiifacy of Hit s%iml is #lermlMd sslii^ as RF Wm^r Itoter. To tsimt as accs^lt 
iMimrwitm will tto l^tr» IM oimltsl of Hit mtassret sigisal msH aioil 

It 4E l^low tJm tosctomtslal of iiitrtil. Hence, a low*ptss liter Is required (lor mm^ slfml 
source#, a bai^^ss Her Is required because sub«harmonlcs may be present is RF 

m PRCCEDIIRE 
1. 1 to 100 MHz. 

a. Witli sigml ^mree set to minimum, connect test equipment as shown in Figure 2. 

Allow oi^-hour warmup. 



8405A 



1. 

2. 
5. 

II. 




Figure 2. Voltage Accuracy Check (1 to 100 MHz) 



Note 

For required read-out accuracy, a digital voltmeter should be used with 
the calibrated RF voltmeter. 

b. Set signal source for 10 MHz unmodulated signal and adjust output level for 1 volt rms as 
indicated by calibrated RF voltmeter. 
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Table 5-2. Perfonnance Tests (Cont'd) 



Model 8405A 



i. #114 »d B fsr^ 1^. M 

MpM fw CiA^^I 4 w^r I® c, 

e. SelS^44MFim®fiC«4WEI.t©Ba^4liPIJlTOlE4liSltol^m¥;ai®plitofe 

|«§|| X #.§S 

M iO lib Ite iW4 €®a ^ §.^ IMs Is Bm BP lellllvc^bs^r 

^F4ll4|te® ^Ibsllnaccmicf IMs tbi lb HF 411A amM lie 1% <^f 

»e 

If i^4 su^lllwte I.M ills wItM® ±t% accuracy; if 

lb W^A rmM lM^§M^UtB prci^lf wBI®® accturac^; if Ihe 840SA 
Tm^ss^ Is l«IMI A greater tta® x§.@4 Ills im^ wM&I® accuraqr. 

2. ICMIlollMMIMb. 

a. Willi slgMil scwrce set to mmlmem c^ilpil, cons^dt ^lipment as shown in Figure 3. 

Allow ow-'lMMir wamnip. 



m-mms. 

wmim ^»i?ig 




5. Power splitter 

1. 50'fl Load 8. Low pass filter 

2. Probe too lO. Thermistor mount 



Figure 3. Voltage Accuracy (100 to 1000 MHz) 

Note 

For maximum power meter readout accuracy: a power meter calibrator 
(HP 8402B) and digital voltmeter should be used with the power meter. 

Refer to Operating and Service Manual for power meter calibrator. If 
the Model 432A Power Meter is used, the Calibrator (8402B) is not required. 

b. Zero and null power meter, then set to 1 mW range. 

c. Set signal source for 100 MHz unmodulated output and adjust for power meter reading which 
indicates 0.00 dBm level. 

d. Note Channel A AMPLITUDE meter reading. Disconnect thermistor mount from setup and 
replace with Channel B probe, probe tee and 50 ohm load. 

e. If necessary, readjust signal generator output for Channel A meter reading noted in step d. 

f. Set 8405A AMPLITUDE CHANNEL to B and AMPLITUDE RANGE to 300 mV. Channel B 
AMPLITUDE meter should read 223.5 mV +6 mV. 
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Table 5-2. Performance Tests (Cont'd) 



TMl 1-6625-2856-14 



g, Is mfe and c» 4 B AlfPI*lfTOE 

wm^ *iW 4f li »W. 

l^ip^ i fcr IHi aei Sii 

L M »^il for lr^|i^fiei$s ci Were^ ^ t^ Ute ami 4 

a«i g MIFUTOPE re^er itoiM rm^ 2^3 ro¥ :fcif ro¥, 

I?, iFronmiKM TTOTiD 

i» wmru^ infio jiccubm? s 

fr. rmtuiE tmrm. 
mhtMMm jmcmm^. 

nr. Bi^::^iiFfioM 

llai^@*tCKrai^e*¥€illage traeMiig is tested Is^ adjui^iitg an input sigml for a ccM^eoiei^ r^eraxe m 
rai^e €i tise S^ISA Voltmeter. Hie inpid signal is then decreased with an acciirateif ealH^tal 
attenmldr. 

iV, FUCXTEDUBK 

I. Set lip teM e^ipment as shown in Figure 4. 

f 

I gfUfMlQjl 



8405A 



1 . 5 O ilL 0 a d 
2. Probe too 

8. Low pass filter 

9. Coax attenuator 

12. Calibrated COdx 
attenuator 

9 2 I 

Figure 4. Voltage Ratio Accuracy 

2. Set 355C attenuator to 0 dB and set signal source to 30 MHz. Set signal source for about 0 dBm 

(about 223 mV) output. 

3. Set 8405A AMPLITUDE CHANNEL to B and AMPLITUDE RANGE to 0 dB. Adjust FREQ RANGE 
(MHz) setting to include measurement frequency. 

4. Adjust signal source for 0 dB (223.5 mV) 8405A reading. 

5. Switch 355C to 1 dB: Amplitude should read 193 to 205 mV H- (355C calibration error). 

6. Switch 355C to 2 dB: Amplitude should read 172 to 183 mV H- (355C calibration error). 

7. Switch 355C to 3 dB: Amplitude should read 152 to 164 mV -H (355C calibration error). 

8. Switch 355C to 4 dB: Amplitude should read 135 to 147 mV -r (355C calibration error). 

9. Switch 355C to 5 dB: Amplitude should read 120 to 132 mV H- (355C calibration error). 
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Table 5-2. Performance Tests (Cont'd) 

|®» iSMT I® § r^il la Hi mM ^ flSSC ealHiiatltti ©rrf.r)- 

Il« 3SMT to 1 mz staid rmd i3,i to ^ CIS5C calllM^liw 

I2« 35^ to © dB adj^aM s§g@al fw H ilE Cl23.i %W^h raadiB^ m riage* 

13. to 355C to li I® mA to IS® «a¥ laiige: awpltofe ^mild r^d ^.1 to ^3,? m¥ 

fSS3€ calteaite 

14. to 3S5C to § €® a^ adja^ sign! ^urce far M m¥ S^iA routing m ICKI mV ran^. 

13. to 33^ to l§ dB aMi S^MSA to W «¥ raage: aa^iitoife idic^ld r^d 24.7 to 25.9 
^ C355C dsalliratlsMi errw|. 

I®. t ilireiigii 13 iim' aiif fr^aeiscy cif liileresl Ihal variable attenuator is calibrated tc^. 

V. SPEaHCAHOI^ T^TED 

1. PHASE ACCURACY : ftiMrliHliiig ftose accuracy dbe to unequal sigiuUi levels to Channel A & B. 

a. Below SIMI MBz using HP II53SA Prc^ Tee (Chaimel A and B voltages between ICH) jiV and 
3IMI m¥) ±4.5®. 

b. SIMI to ICNI® MHz using HP 1I536A Prc^ Tee (Channel A and B voltages between 100 fiV and 
IIMI m¥) x4.S®. 

c. I to IIMI MHz using HP liS7§A 10:1 Dividers (Channel A and B voltages between 1 mV and 3V) 
± 5 . 5 ®. 

d. 1 to MHz using HP I02I6A Isolator (Channel A and B voltages ween 100 mV and 300 mV) 
±7.5®. 

V. TEST DESCRIPnOMS 

1. PHASE ACCURACY is tested by separating the input probes by a known electrical line length 

equal to one v^velength (360® phase shift) at a given frequency. The frequency is then changed 
in exact increments causing a known phase shift. 

NOTE; In general the phase shift caused by a change in frequency 

Figure 5 is given by f - f 

0 = ...? (3600 

^o 

where 0 = phase shift indicated on 8405A 

to = frequency originally set for 0° phase shift, 
f = new frequency causing phase shift. 



10- 450MHz 




2. Probe tee 7. Adapter 

4. 50n coax attenuator 8. low pass filter 

5. Power splitter 13. Adapter 

6. Adj air line 15. Type N female tee 

Figure 5. Phase Accuracy Check 
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Table 5-2. Performance Tests (Cont'd) 



¥, rawBPtms 

1. ^ m Aciwi m Fl^re S, 

Z. mmwc^ tm MW ci 1 W 

m cl^m tm mis as poii^la. 

3« ^ifH FB£Q CMI^I m p^lin^s n^aireisia^ 

4. See PHASE RAI«3£ to and HETIE OFFSET Alsck taKH)) to 0*. VsiJig ZraOeoirim!l. 
adjutfr for 0* meter reading, ^ritcli RANGE to and rezoro meter as i^essary. 

Is^ri zir lliw is as ^ 0 Sfs. 

i. air Use l^igili for S40SA FHME meter reading m scale. Eemme air lliie Irm 

aiMl ra:lmck FH^E METER zero. If necessury, i-^ctiusl. Reconnect air Hi^ in seti^ 
aiKl, II neces^ury, readjust lenglls for 9* reading. 

T. 0sli!g die following prcM;e<to‘e and the frequency ccninter to determine exact frequem^ intremests, 
check ^se accuracy of 3405A. 

a. Change frequency to 3(H) MHz. 

b. AcQuM 340iA FREQ RANGE (MHz) to include measurement frequency. Set PHASE RANGE 
to *6®, METER OFFSET to 90*, and +/- switch to +. 

c. PHASE meter should read 0 +4.5^ when air line is reinserted. 

d. Change frequency to 200 MHz and repeat steps b and c above except that METER OFFSET 
should be set to 180°. 

e. Change frequency to 100 MHz and repeat steps b and c above except that METER OFFSET 
should be 90°, and +/- should be - . 

f. Repeat similar procedure at frequencies and signal levels of interest, using equation 
given in Note. 
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Table 5-3. Adjustment Procedure 







staiM wA umite li is tteil te is net . 

cfiermlta, me S^2. Ht^ ^cnild 1^ s^nen«- 

IMIf . Wm at IM si^ii^fneits mi l^i^l &Km:llims Itot afC^t, sm below. 

See I^le 5-1 im re^ilreii test e^pi|meit. 


ABJI»YlliliT SUMMAIY 






In^^i^ment Function 


1. l^ter i^enest Zero 


I. Basic accuracy of both meters 


2. Power .Adgostraents 


2. All functions 


3. IFSectlon A^nsimeuts 




3A« Channel A IF Tbning and ^ain 


3 A. Ail functions except, IF OUTPUTS and Channel 
B voltmeter 


3B» Channel B IF Tunis^ mi Gain 


3B. All functions except, IF OUTPUTS and Channel 
A voltmeter 


4. Blase Sutton Adjustments 


4. Phasemeter and PHASE recorder output 


5. Automatic Phase Adjustments 




5A. IF Sampler 


5A. All functions. Note: misadjustment is most 

noticeable as the cause of low voltmeter readings 


5B. Pulse Generator and Sampler 




(1) A3R20/A3R15/A15R3 


5B(1). All functions 


(2) A4R20/A4R15 


5B(2). All functions except Channel A voltmeter. 


5C. Search Speed 


5C. All functions or, all functions at some freq- 
uencies only. 



6. RF Section Adjustments 

6A. Channel A RF Gain 6A. Channel A voltmeter 

6B. Channel B RF Gain 6B. Channel B voltmeter 

NOTE: IF sampler slightly misadjusted NOTE: Both Channel voltmeters 

(A11R24) 

6C. Delay Line 6C. Phasemeter 
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Table 5-3. Adjustment Procedure (Cont'd) 



1. MECHANICAL METER ADJUST. 

^ im (Lt,, m§ wiitol m tfe@ 

wte^ tte 111 ^ its mirmal tmwed. M 

^ ioita^ ti cMais accura^ ^ 

MXTE 

Fi^ ^ tl^ ^MFUHIBE meter liae m 

aipiet, 

li. 

e. toiler s^ro^ai^t i^rew clocl^wlae imtU tmt/er ponder is to left oi 0 ami to rl^ 

tmm4 0« politer st 0. M pointer ^sesO, repeat adjustment. 

4, Hetate meter aero*adju^ screw abmit 3 degrees counterclockwise to free it from m^er 
asj^nsiem. H poiiter mores, res^t ^eps c and d. 

m%u m at«itf m as 

-mm ASSY ^l§¥ASJ ASSY ASSY 




A26 

EXTENOEI 

BOARD 



2 POWER SUPPLY ADJUST Figure 2A. Adjustment Locations 

a. Remove top cover and refer to Figure 2A. 

b. Put Power Supply assembly A16 on A26 Extender Assembly. 

c. Using a DC Voltmeter and an AC Voltmeter, make the following measurements. 



Test Point 

A16C6 minus to 
Chassis gnd 

A16C3 plus to 
Chassis gnd 



Measure (Note 1) 
-20+0.2 vdc 

+20+0.2 vdc 



Ripple (Note 2) 
1. OmVrms 

1. OmVrms 



Adjust 

A16R23 



A16R11 



Line Voltage 

103 to 127 vac 
or 

207 to 253 vac 



Note 1. If either supply has to be adjusted, set output as close to 20.0 volts as possible. 

Note 2. If ripple is excessive remove circuit assemblies A3 and A4. Ripple should then be normal. 
Measure again after Pulse Generator and Sampler Adjustment Procedures. 
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Table 5-3. Adjustment Procedure 



3. IF SECTION ADJUST, 

3A. CMAIillEL A m TOUMCS AMD GMH , 

a- ^iipisi€i^ as m Fipare 2B. Ccmnscl AC Voltmeter t^tweii A5Q1 base and 

Oassis. Cmsmit C^iilo^c^ vertical inpit betroen A6C4-A5R8 junction and 8^5A chassis. 

NOTE 

Refer to Figure 3-A for adjustment and assembly location. 




Figure 2B Setup for IF Tuning, IF Gain and 
PF Sampler Adjustments 

b. Unplug circuit Assemblies A3, A4, A8, AlO and All, but for convenience leave them in the 8405A. 
Put Isolation Amplifier Assembly A5 on extender A26. 

c. Connect 8405A to 115 Vac line. 

d. Set 8405 A controls as follows: 



LINE ON 

CHANNEL A 

AMPLITUDE RANGE 300 mV 



Other control settings optional. 

e. Adjust Test Oscillator/Attenuator to obtain 300 mV reading on the AC Voltmeter at 20 kHz +10 Hz. 

f. Tune A5L1 t o peak the 20 kHz sine wave displayed by the Oscilloscope. 

g. Adjust Gain control A5R11 until 8405A AMPLITUDE meter reads 300 millivolts. 

h. Reinsert Phase Meter Assembly A8 and Isolation Amplifier Assembly A5 without the extender. 

i. Put channel A Phase Shifter Assembly A7 on extender A26. 

j. Connect Oscilloscope vertical input between the base of A7Q5 and the 8405 A chassis. 
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Table 5-3. Adjustment Procedure 
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g. A4|ttSt &m Ci^f ©i Alim I li# t4i§A AHFiJTIIPE rta^ iW mW. 

U. ^$mmt At l»ifeili« A®^MI#r Asat®iWf Alt wlita^ Ite tMtafey* 

1^, €M^m.l B l§§^ ^M.€k k§mmMf AS m AJi* 

I j« ^ S€i5A c«lr^ as fol^ws: 



CBAIWliL- B 

MmmM^m iia»e iim» mv 

mmm mtm m wwmt ................... - sn® 



l^ter €c»lr0l mntfsgB c^lo^al. 

k. Mjn^ Ten O«elllmi 0 r c»l|wt fcir S4iSA AMFilTlIPE meter rtadii^ of alMWl IIM» m¥. 
i». Ceaiiect Cte€illMC€|» vertical li^l ^tmmn Ai€l2 minus and llie 84§5A ctosMs. 
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c rHASi mamm abjusi. 

a. €mm€.t Its! ^inlpateal as tli 0 wn in Figure 2C, 



TEST 




Figure 2C. Setup for Phase Meter Adjustments 

NOTE 

Refer to Figure 2D for adjustment and assembly location. 



5-17 





TMl 1-6625-2856-14 



Model 8405A 



Table 5-3. Adjustment Procedure (Cont'd) 



iH.1 




ilUf 

tij 



iiiie 






Figure 2D. Adjustment Locations 



b. WMli Circisll A3, A4, AlO anil All still unplugged, put Phase Meter Assembly A8 on 

ejsleiM^r A2S. 

c. 841^ cmtfols as follows: 



mmE METER OFFSET 0 

TOASE RAMIE ±60 

AMPUTODE RAHGE low mV 



Otl^r ecmtrol settings optional 

d. Adiiusi rjutlput Of Tern, C^malor to obtain bW5A AMPLITUDE meter reading of 1000 mV. 

e. Read PHASE METER wttli PHASE ZERO fully clockwise and fully counterclockwise. Readings of 
at least +18® awi - 18® ^mild be c^tamed. If not, adjust A8R32 and A8R24. 

NOTE 

It nmy be necessary also to retune IE adjustments A6L1 a nd A7L1 to 
t^llain ±18® zeroing range. Do not, however, obtain more than a 10° 
correcticm from any single IE control. 

f. Eor 8405A Vector Vbltmet^s without A8R26 and A8R33 adjustments, go to step g. Eor instruments with 
A8R26 and AS¥iSS adTm^ , perform steps (1), (2) and (3). 

(1) Connect Digital Voltmeter to measure voltage at the junction of A8R33 slider and A8Q16 base. Adjust 
A8R33 until Digital Voltmeter reads +7.4 volts. 

(2) (2) Digital Voltmeter to measure voltage at the junction of A8R26 slider and A8Q12 base. 

Adjust A8R26 until Digital Voltmeter reads -7.4 volts. 

(3) connect Oscilloscope XIO Probe to junction of A8CR1 and A8R20. Square wave pattern should have 
no oscillations present. If oscillations are present on pattern, readjust A8R33 and A8R26_ as neces- 
sary to eliminate oscillations. Final voltages, as measured in steps (1) and(2) above should be 
between 6.0 and 7.5. 

g. Set 8405 A PHASE RANGE and PHASE METER OEESET to 180. 

h. Adjust PHASE ZERO to obtain maximum positive reading on PHASE meter. 

i. Adjust A8R32 until PHASE meter reads +180°. 

j. Adjust PHASE ZERO to obtain maximum negative reading an PHASE meter. 
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Table 5-3. Adjustment Procedure (Cont'd) 

Aawt aafai WASI' m^m mum -IMl*.. 

». mMM aisisi: » aaa mjm mtsb »f »t m ®. 

IS. IteBwC f.. 

m- Wmm MB 

PMUse e#Nrii0i sictiOM amist. 

m. iW $MfPlMSL 



». CooneeC s»gt equipment as w Figtire 2B; 84I15A cwAral settles are 

NOTE 

Tuire i«it dK'illatar m awl altow one'f^ll hew warmup. 

Ii. WMi Cliratjt 4sae«liites A$ amt A4 still unpla{^€^ pit IP Ampler Assemlslf All w esleialter A§. 

e. Coemet OmiItS&sc&^ vertical aiKl Fre^aeiscjr Cwater between A11Q4 CciliKSer ftraMMcr 
earn) amt 84@5A diassls. 

d. With tlte* Osellloscope IMereta% Sfnetircmiaed, adjust %mmetry Ccwtr<d AHR23 to oMaln SMKS® 
sfssnetsf tbe wavef^m at A11Q4 coltector. 

e. Adjua^ Fr«]!iieiic^ Cimitrol A11H24 to otMaio 20 fiHz Frequency Counter reading. If control aetton 

prevents precise adpstmeid 20 Idiz 1 10 Hz is acceptable. 

I. Connect dseillatctr to 8405A IF outpst A. Set Oscillator frequency to 10.9 kHz ami ampliti^ fiw 

to mV row at tlie 8405A IF OUT terminals. 

g. Connect OscillMcc^ vertical input to ungrcninded side of AI1C17 (XAll, pin 5}. 

h. Set C^illoscqpiforiidental sync ami swet^timeto display about one cycle of the sampling wave* 
form. Magnify OscUloscape horizwital display lOX and position the waveform to view the negative* 
going slope. Trim Test Oscillator frequency to reduce amplitude instability on the lii^lay. 

i. Adjust %mnwtry Control A1IR23 until the negative slope of the sampling waveform resembles a 
staircase. See typical waveforms in Figure 5. 





Typical Sampling Waveform When A11R23 
Properly Adjusted. 



Typical Sampling Waveform When A11R23 
Improperly Adjusted. 



Figure 2E. Typical Sampling Waveforems 
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Table 5-3. Adjustment Procedure 
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a* m ^mm m flpire IF, 







Figure 2F. Setup for Pulse Generator 
ami Sampler Adjustments 



b. Ccmitect C^cill«^«^ vertical input to rear-panel 20 kHz IF output A. Set Oscilloscope for internal 

trlggerii^ on the fmsitive slope of the waveform. 

c. Set 8405 A FREQ RANGE to the 500-1000 MHz position. Other control settings are optional. 

d. Set Square Wave Generator frequency to about 180 kHz and adjust output amplitude to obtain about 
200 mV p-p Oscilloscope display. Adjua Oscilloscope triggering sensitivity until sweep just triggers. 

Waveform shmild ajqproximate a square wave as shown below. 

e. Adjust pulse generator bias control A15R3 to peak the leading edge of the Oscilloscope waveform. 

f. Adjust Channel A sampler bias control A3R2Q f or 100% sampling efficiency. Sampling efficiency is 

100% when the top of the waveform is nearly flat. See typical waveforms in Figure 2G. 



< 100 % 100 % > 100 % 




Figure 2G. Typical Sampling Efficiency Waveforms 
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Table 5-3. Adjustment Procedure (Cont'd) 
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staiM fee M>TOal. 

m. sKMmm smsm. 

€m^mt tmt m stowm m Ftpure 211- 




Figure 2H. Setup for Search Speed Adjustment 

b. Put Search assembly A12 on extender A26. 

c. Direct couple Oscilloscope vertical input to the junction of A12Q7 base and A12R25 slider. 

d. Set Signal Generator frequency to 80 MHz and adjust output amplitude to obtain 100 mV AMPLITUDE 
meter reading for Channel A. 

8. Set 8405 A FREQ RANGE to 60-120 MHz other settings are optional. 

f. Oscilloscope display should be sawtooth waveform. Adjust Search Speed control A12R25 so average 
voltage of sawtooth is zero. 
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Table 5-3. Adjustment Procedure (Cont’d) 

f. Bewcit Svsnb mmoMf Ml iriliwat tte 

h. cf tte W We ^Sera«l refcr«we weilator as fWwt: 

111 Wm^^f Cwatter ta 31 Ws IF wt^t A. 

ea^xml MHWh to cMsira FVs^eiMEf Camtmr mrnmm of 10 We. 1 ewd«l 
scita prc^^ preem W MSz *10 Be Is 

ft. BF ^HOH JIftJIISt . 

®A. CBABBBIL A MO 8 FITOBEIflC¥ RF GAIN 
a. Cmeet teM sfialimei^ as stows In Figure U usli^ tto 10 - 4S0 MBs Si^al G^ertoor. 



ii-4seM2 «S9'imwz 

sm KKitm Siam kksath 




S. Power eptitter 

I. 50il Load 8. Low pass filter 



2. Probe tee 10. Thermistor mount 



Figure 2J. Setup for RF Gain and Delay Line Adjustments 



b. Set 8405A controls as follows: 

AMPLITUDE CHANNEL A 

FREQ RANGE-MHz lOOMHz 

AMPLITUDE RANGE , 300 mV 

Other control settings optional. 



c. Set Signal Generator frequency to 100 MHz and adjust output level Lo obtain 0.0 dBm reading on 
RF Power Meter. Remove Thermistor Mount and replace with Channel B Probe Tee. 

NOTE 

Before removing Thermistor Mount from setup, note Channel A 
AMPLITUDE meter reading. After replacing Thermistor Mount 
with Channel B Probe Tee, readjust Signal Generator output level 
for previously noted Channel A AMPLITUDE meter reading. 
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Table 5-3. Adjustment Procedure (Cont'd) 



m AlUf-UflP# wmmA i 
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a sterHn^ wire* 

Wn «p»l msmtm to wiaimssm^ cetwcl etpipmeml as sfc 0 wii In Flgiire 2E* 



%mu 




Figure 2K. Setup for RF Gain Adjustment 



i* Set slgiml source for 1 BdHz unmodulated signal and adjust output level for 0 dBm as indicated by 
calibrated RF voltmeter. 

j. Set 8405 A FREQ RANGE so that APC UNLOCKED light goes out and range setting includes 

measurement frequency. Note Channel A amplitude meter reading. 

k. Remove 411 A Probe Tee and replace with Channel B Probe Tee. If necessary, adjust signal gen- 
erator output for Channel A meter reading noted in step j. 

m. Change 8405 A AMPLITUDE CHANNEL to B and RANGE to 0 dB. 

n. Channel B AMPLITUDE meter will, at 1 MHz, read low. Using gain control A4R5, adjust to about 
-0.2 dBm. 

o. Interchange probes A and B. Channel A AMPLITUDE meter will, at 1 MHz read low. Using gain 
control A3R5, adjust to about -0.2 dBm. 

p. Recheck Channel A and B amplitude meter readings at 100 MHz as described in steps a through g. 

q. Channels A and B amplitude meters should now read above 0 dBm, but not more than +0.2 dBm. If 
necessary to readjust gain controls A4R5 and A3R5 at 100 MHz, it will be necessary to recheck the 
amplitude meter readings at 1 MHz. 
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§B. &mm imuaiiBCT . 

•. Ilsl^ lOM Itts S%nil G«wrata', comect test s« iimmm is Fipire 23. 

b. Sw as f@Uaws: 



mms imo Mm 

MtpurmE BAmm soo mv 



c. Set %sal G«em«a* to 1(MK) IIHz aisl «4ia^ ouIihA level to td^ain 0.0 dBm readi^ cn 

RF Fewer Meter. IMte dameel A AMPLITUDE m^r rmuiii^. 



d. Remove Hiermlstor Mourn aedreplace withCbannelB fot^and Pr<^ Tee. U i^esmiry, readjust 
S%is3i Generat w ou^mt level for Cliaimel A AMPLITUDE meter readii^ noted in st^ c. 

e. Set AMPLITUDE CHANNEL to B. Oiannel B AMPLITUDE meter should read high. N(^ and 
record reading. 

f . Remove Channel B Probe and replace with Channel A Probe. Channel A AMPLITUDE meter ^ould 
read high. Record readii^. 



g. Place Channel A Piobe back in othc r Probe Tee and set up equipment as shown in Figure 2J. 



h. Set 8405A AMPLITUDE RANGE to +10 dB and switch RF Power Meter to +10 dB range. 



i. Adjust Signal Generator output level to obtain +10 dBm reading. 



j. Note Channel A AMPLITUDE meter reading. 

k. Remove Thermistor Mount and replace with Channel B Probe and Probe Tee. If necessary, readjust 
Signal Generator output level for Channel A AMPLITUDE meter reading noted in step j. 

m. Set AMPLITUDE CHANNEL to B. Note and record AMPLITUDE meter reading. 

n. Remove Channel B Probe and replace with Channel A Probe. Set AMPLITUDE CHANNEL to A 
and note and record AMPLITUDE meter reading. 

o. Depending upon your individual 8405 A, the greatest amplitude measurement error may be at 0 dBm 
or at +10 dBm. Having measured the amplitude error for each channel (steps e and m for 
Channel B; steps f and n for Channel A), set appropriate adjustment so that amplitude error is 
within specification for each channel: Just w ithin specification at either the 0 or +10 dBm point. 



Channel 


Adjust 


0 dBm Specification 


+10 dBm Specification 


B 


A4R20 


188 to 259 mV 


.537 to .877 V 


A 


A3R20 


188 to 259 mV 


.537 to .877 V 


p. Minimize sampling signal 


at probe 


tip as follows: 





(1) Remove 8405 A Probes from test setup, this procedure requires only an Oscilloscope. 

(2) Connect 8405A Channel A Probe to Oscilloscope vertical input with a probe-to-BNC adapter. 

(3) Adjust Symmetry Control A3R15 to minimize sampling signal. Peak-to-peak signal level 
should not exceed 5 mV. 

(4) Repeat steps 2 and 3 for Channel B Probe adjusting Symmetry Control A4R15- 
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m. ij« 

Cmm^t m Aotb la f tfitre ^ Ite li - ITO Mte Sgi»l 

€QW«ct IB m pteee qI TterralMcrr 



c^^toIs m £oUaw»: 

h 

n^m^cf mmm - mm^ 10 m® 

MmmMwm mmM ^10 €Ib 



c. ^ 6€ae«l« iw^mmf to 10 l®fe airf adjust cmipit leifeltor-liciBm E4i5A ilMFLITIIIlE 

meter res^ng. 

C itoji^ WMMM ZEE0 imw § PHASE meter reacfii^. 

0 . ^plaee Ite li « IIMI MHz SIgiml Gei^rater witli tlie HMM) MHz Gei^ralor. 

f. Set 84II5A EAM2E - MHz to ICMKI MHz (fully ccw), 

f • Ge^ralcir freqiueiicy to IIMH) IQiz» ami adjust oalput level for * 10 dBm AMPLITUDE 

rmdiiif . 

Ii« Slowly retkice SIgmil Generator frequency Ihrcmgh 50 MHz noting maximum and minimum PHASE 
meter readings. Eeminc^r: the PHASE and AMPLITUDE meter pointers will flicker momentarily 
several limes as the Input frequency is changed. The flicker is caused by the automatic tuning and 

is normal. 

1. Set Signal Generator to the frequency in the 950-1000 MHz range which gives a PHASE meter read- 
ing hail my betwen the maximum and minimum noted in step h. 

j. Set Delay Adjust to c^tain 0 PHASE meter reading (refer to page 5-18 for Delay Adjust location). 
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His ob te la a clroidl wcHw. 7m 

s ^Mlllc cIreiiM rel^ H ^ Irci^te^ 

cteFts. 







PROCEDURE: a. Using setup shown above, set Signal Source for 1 MHz, 20 mV RMS output. 

b. Set 8«5A controls as follows: FREQ RANGE full clockwise (1-4 MHz), 10 mV 

(-20 dBm), and OFFSET to 0*". 

c* In the imUcations Table below, an "x” indicates failure and an “ok” indicates 

normal c^ration. 



d. Starting in the upper left-hand corner, if the indication in the instrument agrees 
with that in the manual, read horizontally. If the indications do not agree, drop 

down one line. Repeat for each square. 



Channel A 


Channel B 


Phasemeter 


APC UNLOCKED 


APC UNLOCKED 


Circuit Section Trouble 


ok 


ok 


X 


ok 


ok 


(Tkble 5-7) Phasemeter ckts: 
A5Q4-6, A6, A7, A8, 

A18Q4-6 


ok 


X 


X 


ok 


ok 


(T^ble 5-9} Channel B Ckts 


X 


ok 


X 


ok 


ok 


A5Q1-3 


X 


X 


ok 


ok 


ok 


A9, A22 


X 


X 


X 


ok 


X 


Channel A or APC ckts 
(Table 5-8) or +20V Power 
Supply (Table 5=5) 


X 


X 


X 


X 


ok 


-20V Power Supply (Table 
5-6), or All, A12 (Table 
5-8) or Primary Power ckt. 



NOTES: 1. Channels A and B should read 10 mV ± 5 % depending upon Signal Source output level 
accuracy. Two channels should read within ± 2 % of each other. 



2. Phase meter, using ZERO control, should be adjustable at least +15° about 0°. 

3. APC unlocked light should be out with EREQ RANGE switch fully clockwise (1-4 MHz). 

4. APC unlocked light should be lit with EREQ RANGE switch fully counterclockwise 
(500-1000 MHz). 
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Table 5-5. +20 Volt Supply Troubleshooting 






Witoi# I 

I 2, Ql« 

I '-'Callage ae.re«s Mi€R 3 

I mmMer e«j Mm 



4* Mezmre vcjfitag®? ^-zwmM 
AMCm 



Ldw Ctopil 
¥©Mage 




5. A^nm AWMtt so iMse of 
gc«s more oe^lwe 



I, Mo»ire railage across AI6CK3 



2. Bmwt emitter to collector A16Q1 



3. M^mire voltage across A16CR7 



4. Measure voltage at collector 
of A16Q3 



5. Measure voltage at collector 
of A16Q2 



High Ripple 1. Measure ripple at base of 
A16Q3 

2. Measure ripple at base of 
A16Q1 



3. Measure ripple at base of Q1 



Ooi|^ same 



An^ro«matelf 



More iMn ai^nrnluialelf 3.^ 



fA^tpil ilrops 



Cfei ... I sime 



Ai^ror oatelf S.5¥ 



?4ore tMn appro^mately S-5¥ 



Outgmt rematTi;^ liigli 



0ut|^4 lou^rs Imt still high 



Approximately 3.5¥ 



Less than approximately 3.5V 



Output rises 



Output same 



Approximately 6.5V 



Less than approximately 6.5V 



Approximately 6.5V (same 
as A16CR7) 



Same as voltage at emitter 



Lower than A16Q2 
emitter voltage 



No ripple 



No ripple 



AlidS 



Al^l A 



Al^l ^rlei 



AliC^ 



AliC^ 




A16CR7 ok 



A16CR7 shorted 



A16Q3 shorted 



A16Q2 shorted 



A16Q2 ok 



A16C2 shorted 
A16CR7 shorted 



A16Q3 open 



A16Q1 open 
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Table 5-6. -20 Volt Supply Troubleshooting 







Indleatlm 






1. ^ ^ 


Outpit drops 


Q2ok 






Output same 


Q2 Mioited 




2. tmm ^ Q2 


Approximately 3.5¥ 


A16CR10 c* 


S&asure volta^ across 
AiecRie 


Mmre tium approximately 
3.5V 


A16CR1Q c^n 


3. ^CMTt emitter to tese A16Q4 


(hitput drops 


A16Q4 




Output same 


A16Q4 shorted 


4. Mea^tre voltage across 


Approximately 6.1V 


A16CR14 ok 


A16CR14 


More than approximately 
6.1 V 


A16CR14 open 


5. Adjust A16R23 so base of 


Output remains high 


A16Q6 open 


A16C^ g<^s more negative 


Output lower but still high 


A16Q6 gain too low 


Low Output 


1. Measure voltage across 


Approximately 3.5V 


A16CR10 ok 


Voltage 


A16CR10 


Less than approximately 
3.5V 


A16CR10 shorted 




2. Short emitter to collector 


Output rises 


Q2 ok 


A16Q4 


Output same 


Q2 open 


3. Measure voltage across 


Approximately 6.1V 


A16CR14ok 


A16CR14 


Less than approximately 
6.1V 


A16CR14 shorted 


4. Measure voltage at 
collector of A16Q6 


Approximately 6.1V (same 
as A16CR14) 


A16Q6 shorted 


5. Measure voltage at collector 


Same as voltage at emitter 


A16Q5 shorted 


of A16Q5. 


Lower than A16Q2 
emitter voltage 


A16Q5 ok 


High Ripple 


1. Measure ripple at base of 
A16Q6 


No ripple 


A16C5 shorted 
A16CR14 shorted 




2. Measure ripple at base of 
A16Q4 


No ripple 


A16Q6 open 


3. Measure ripple at base of Q2 


No ripple 


A16Q4 open 

1 
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Table 5-7. Phase Meter Circuit Troubleshooting 



l| 


CSee tl 


Mlcaitcm 




Sfcter 

•t- mi - lii“ 
AsZllO 


I. Ciwelt ferl^ef ipislses at. loses of 
MM^ wA MQtO 


Btlses are arriving 
siimsltanecms^ 


P^se 

A^^-4 is <Meetive 


Pulses are not arrivli^ 
sinmltai^nisl; 


OFPS5ET switch, 
A21, ist^eetive 


— 

Pegs 

♦li©* Ftfard- 
Imm at ZEUO 
CQi^ol. Setting 
HOTE: -20 ¥oU 
DC mffiy oaf 
be ini^i^ 

i 


1. Cioele wasreform at eolleetor 
M MQf . 


Symmetrical square 
wave present 


Switch A^ll-12 or 
Oirreitt Source 
A8QI3-1S is 
defective 


2. Clieck for trigger pulses at 
base of ASQiO 


Tri^er pulses 
present 


A8Qa-l§ is 
defective 


3. Check for square wave at 
XA8 CPta 1). 


Square wave at XA8 
(Pin 1) aiui pulses at 
collector of A8Q1 


Driver^ ASijf? is 
defective 


Square wave at XA8 
(Pin 1} but no pulses at 
collector of A8Q1 


Amplifier, A8Q1, 
or Switch A8Q2-3 
is defective 


4. Check for square wave at 
XA7 (Pin 1) 


No square wave 


Limiter. A5QI, 
A5Q5, or A5Q6 is 
defective 


XA7 (Pin 1) souare wave and 
sine wave at A7Q2 collector 


Limiter A7Q6-6 is 
defective 


Square waves at XA7 
(Pin 1) and A7Q1 
collector but no sine 
wave at A7Q2 collector 


Phase shifter 
A7Q2-4 is 
defective 


Square wave at XA7 
(Pin 1) but not A7Q1 
collector 


A7Q1 is defective 


Meter Pegs 
-180® regard- 
less of ZERO 
control setting | 
NOTE: +20 
volts DC supply 
may be missing 


1. Check waveform 
at A8Q9 collector 


Symmetrical square 
wave present 


Switch A8Q11-12, 
or Current Source 
A8Q16-19, or 
OFFSET switch is 
defective 


2. Check for trigger pulses 
at A8Q9 base 


Trigger pulses present 


Multivibrator A8Q9- 
10 is defective 


3. Check for square wave at 
XA8 (Pin 15) 


Square wave at XA8 (Pin 15) 
and pulses at A8Q4 
collector 


A8Q8 is defective 


Square wave but no pulses 
at A8Q4 collector 


A8Q4 or A8Q5-6 is 
defective 
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Table 5-7. Phase Meter Circuit Troubleshooting (Cont'd) 



%rapt4Ha 
(See 1| 


Preeetiiie 
(See NMe 2) 


Ihdieatlmi 






4. Cbeck for sq^iare waire at 
XA6 (Pin 1) 


Ho square wave 


A18^, A18Q5. or 
A18Q6 iB defecttre 






XA6 (Pin 1) Square wave 
and stne wave at agqi 


Limiter A6<^-6 is 

defective 






Square wave at XA6 (Pin 1) 
and A6Q1 collector but no 
sine wave at A6Q4 collector 


Phase Inverter 
A6Q2-4 is defective 






Square wave at XA6 (Pin 1) 
but not A6Q1 collector 


A6Q1 is defective 


Meter needle, 
using ZERO 
control, is 
adjustable 
but not 

symmetrically 
about 0° 


11. Check waveform at A8Q9 
collector 


Symmetrical Square wave 


Phase meter section 
out of adjustment: 
Refer to adjustment 
procedure. Section 
V. 




Square wave not 
symmetrical 


Phase Inverter 
A6Q2-4 or Phase 
Shifter A7Q2-4 
is defective 


No meter 
movement, 
meter 
reads 0° 


11. Remove 8405 A power cord 
and connect ohmmeter 
across phase meter 
terminals 


No meter deflection 


! 

Defective meter 


Meter deflection 


One or both wires 
connecting meter 
to circuitry must 
be broken. 


Phase meter 
trouble exists; 


11. Set OFFSET switch to 

any setting between -90” and 


0 volts at A6 (Pin 8) 


Phase inverter 
A6Q3-4 is defective 


only for 
OFFSET 
settings 
from -90” to 
-180” and 
-Hl00° to 
-h 180° (See 
Note 3) 


-180° or -rl00° and -rl80° 
and measure DC voltage at 
A6 (Pin 8) 


-1-20 volts at A6 (Pin 8) 


The section of 
OFFSET switch 
A21S1A/B which 
operates A6Q2- 3 
is defective 



NOTES: 

1. Test setup and 8405 A control settings are same as for front 
panel troubleshooting Table 5-4. 

!. All sine waves and square waves are 20 kHz; pulses have 
20 kHz repetition rates. 

3. The Phase Meter Offset control is intended for use ONLY when a definite phase 
angle exists between the two input probes. Misuse of the Offset control makes a 
good 8405 A appear bad. For example, with an input phase angle of 0°, setting 
the Offset control between -i-lOO and -1-180 or between -90 and -180 will cause 
the Phase Meter to “peg”, this is entirely normal. 
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Table 5-8. Channel A and APC Troubleshooting 




I.. tor mm m m 

1 A 1 » III 









1.,. ^ w&Mm 

m m MMU imm wi 



•li wells IXT A 






m -W 

W&m^r Is 



MIQI-i Is 





AfC 
tansfi IS 



R^r tr»V 

iss# ®r W 
Wwmr Is 



Claire S%aal s'toirce Fre* 
qn€EC 3 f 84 C^il FBEQ 
HAHOK swilcli to alMwii 
S-* l§ MHz. 



3. ^mwe Frol^ A circuit iMiard 
Ms^ iwom prote cable secket 
as^ replace witb Probe B 
elraill iKiaril Msy. 



4. Eemore Probe board from 
cable assembly. Tiirn 8403A 
off ai^ check cable for 
0fan'«circuits. 



5. Replace Probe A board 
assembly in cable assembly. 
Cl^ck for search ramp at 
XA12 ^ Pin 1. 



AKT Lamp goes mst 
asHl meters li^teate 
replugs 



AI3 Amf Is 






irrg>yfj 



APC lamp gc^s mi ai^ 
meters indicate readings. 



tal cai^ltor or 
chained wafoe 
resislorl^p or 
FREQ RAI^GE 
switch A24SI is 
defectiwe- 



Priit« A elrcisil 
iMiard assembly 
is defectiwe. 




Ramp signal as shown 
opposite page 7-15. 



A15 Assembly, 
A24S1 FREQ 
RANGE switch 
or A 19 Decupling 
Diode is defective. 



NOTE: 

1. Test setup and 8405 A control settings are same as for Table 5-4 

2. If a probe board is replaced, the Adjustment Procedure Table 5-3. 
must be done. Remove board only after some indication that the 
probe is faulty. To remove board remove set screw marked "Do 
not remove this screw" in Fig. 7-5. To replace board be sure key 
on plug is aligned with key on socket. 
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Table 5-9. Channel B Circuit Troubleshooting 



1| 




lxiai?idsica‘) 




C4»rfei»i» 


wmimm 

% W 

ste wm^ ^ 

1® *1f 
Its mW 


1. «£iMa IF 

Ali«|l-il9 cmiewi. BIF TfWK 
IS4IN MjsaAKefit p*ee«iare 
itSfele S-3 pm 




IF Aim^ifi«r ^ 

ASSQl-i Is 
ifteficiwe. 


CMMmEhB 
1 IF WTIIIT 
m mad 
Itfs tte 
If to¥ or 


1 Cteck l« pul*# «lpiit m XM-Fm 
4 Will puls^ at 

Wffl 4))« tmm pIciMc^a 

sm€. 


Ho ^ilses 


Resistor AIS^^ 
or Ml Delay 
11^, Ai§ m A2® 
I^wpli^ DiiKle 
Assy Is def^live 


ttere la 
no cp^tpil 


t. for p&lm il 

tip witli CHAMMEL h 

ptite tipi- Tte^ two pictures 
Irak like 


^Ises d 


Probe B amplifier 
A2A1Q1 or A4 
Assy Amplifier 
A4Q1 is defective 






^Ises mucti 
larger than those 
at CHANNEL A 
prde tip. 


Probe B diodes, 
or Amplifier A4(^ 
defective 






Pulses very 
small {or no pilses 
at all) 


Probe B Circuit 
Assy, probe cable, 
or A4T1 defective, 
-or- 

A4 Assy out of 
adjustment. Refer 
to PULSE 
generator and 
sampler adjust 
Table 5-3 




3. Remove Prde B circuit board 
Assy from its socket. Replace 
Probe A circuit board Assy in 
Channel A cable with Probe B 
circuit board Assy. Repeat 
step 2 above to determine if 
Probe B circuit board is 
defective 


Pulses ok 


Probe B circuit 
board Assy ok 




Pulses too large, 
too small, or no 
pulses at all 


Probe B circuit 
board Assy 
defective 

1 — ^ — 



NOTE: 

1. TEST Setup and 8405 A control settings are same 
as for Table 5-4. 
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SECTION VI 

REPLACEABLE PARTS 



6-1. INTRODUCTION 

6 - 2 . Eta eotata iaisswitte 

i-1 ta al^- 

iw«siiea£ ofdsr tair stasitae# 
wiletasta «xl 

KiftCtar wtt 3U9 a^pUaatsie amm, JatU §~-Z 
iHxpurtii to skl&M^smsimfUsiti amdlm' ei tair HFtaeic 
*md ^geviOm ei$# fohkmtng tislarwitloa @s 
iaeii):purt; 

a. D«9e;ipttaii (ai ta gia«t al^cerfatfem 

Tsiplieal msm&ietsiger of ta port Ibi a five-diftt 
M# Ijm oi iwiwtetaers te Table i> 4 . 

c. lfsiMtaietaer''s peat ntmber. 

4., Total iptaltfimd in tlie$taroiiientCTQeotomii]l. 



6-J i^ms are at tfee ®ai of 

Tab;te i-l. 

6-4. ORDERING INFORMATION 

6 - 5 . ToolaalB re^laeeiocBt paft% a 44 r«is o««^r 
6»^trf tofow Isc^ 0#»lete-P*ele*r<i sales mi sere- 
Seeollfee* lieiEtify parts Sewlefet- 
PacBsrd atecJE nMitser. 

6 - 6 To taato a eart not tl«t^ teciita: 

a. Entaonent mxhl mtaer 

b. ttani!i)ii#Bt aetal nomlier 
0. OeserliaioB of f»rt 

d. Staton and loeatta of ptrt. 



BKrgan^e osaK^aem 



A 




f 




tan 


mw 


9 




t 


9 


luNi, m§m 


m 




fl* 


IS 


fl^ 


p 


S 


1^ 








m 


* 


m 


s 




Q 


s 


eraf^Soisir 


¥E 


9 




€ 


« 


J 






a 


» 


mtanr 


W 


5* 


eaftte 


€W 




K 


9 


rtiip 


KF 






X 


3S 


s@elst 


cm 


» 41^1^ 


L 


9 


fUffyfety 


s 


S 


8f9itC^ 


Y 


3 




m 


* tim 


U 


9 


gfymmfjrnfY 


T 


« 


€msl&T^T 


Z 


3 


tastieasSf, 


m 


« tli^l 


M 


m 


staiT 


TB 


9 


KCTBtalllMmTtl 






sisttafSE 


m 


^ pifi 


Ml 


M 




TP 


9 


test fwlst 









ABBMCVIATUIIS 



4 






m 


3 tarta 




9 




mm 


« tadwars 








mx 


» insiagteiM 








m 


3 msretarf 


»CI 




tal 


m 


* 








m% 


S &«TlS 


IP 


9 


iMir tal 


IF 


a iMsTiBsdlate fr^ 


* 




mpc 


* li^sgealsd 






ms9€ 


mm 

mch 


« tscaMteae^ 
a lasliHlela) 


ccw 






im 


3 ta»latlfMi(fliO 


cm 


a 




orr 


a tatsnial 


cm 




esMst^ mem&eAiy 






CCMF 






X 


» ktlo «1000 


OM 




eomiBiim 






OMP 






IM 


« tofthaiHi 


cmmt, 






UN 


» Uasfurtapsr 






cfm^cter 


LKWASH 


* lock vastier 


CP 




cadmtam ^late 


UOG 


a logarithmic taper 


CEf 




esij|gMte«ra3r 


LPP 


3 low pass filter 


cw 




cl0€kwiS'@ 




I^PC 

m 




eartem 

drteo 


M 

MEG 


a mlUl a If* 
a meg a 10® 




MET FLM 


a metal Elm 


IL^T 




etettrolytle 


MET OX 


a metallic oalde 


natp 




eaea^ialateiS 


MFR 


a auumfacturer 


m 




sMenaal 


MHZ 


a mega herta 


F 






MINAT 


a miniature 






EM Itead 


mu 


a momentary 


flLH 

fW 




flUlsterliead 

flscd 


MTG 

MY 


a mounting 
a ’’mylar** 


6 




■aadO*) 


N 


a nano {10“®) 


m 




gsrmaAlam 


N/C 


a norm^y closed 


GL 




ilaaa 


NS 


a neon 


cm 




growulM) 


NIPL 


a nickel plate 



m/0 


S 


normally open 


RMO 


9 




NPO 


s 


negative positive aero 


RMS 


9 








(aero temperature 


RWV 


9 








eoefllctenl) 






«oila®a 


N^ 

NRFR 

N^ 


9 

9 


negative^posltive- 

negative 

not recommended for 
field replacement 
not traparately 
replaceable 


S*B 

iCR 

SE 

SECT 

SEMICON 

SI 


9 
9 
M 
9 
' 9 
9 


sta-tas 

screw 

mlm^m 

secttenlsl 

eeattaidkdSor 

sUfcoa 


OBO 

OH 

OX 


9 

9 

a 


onter toy description 

oval head 

oalde 


SIL 

SL 

SPG 

8PL 


9 

9 

9 

9 


silver 

sUtte 

spring 

special 


P 

PC 

PF 


a 

9 

a 


peak 

printed circuit 
picofarads * 10'** 


SET 

SR 

STL 


9 

9 

9 


stainless steel 
apUt ring 
steel 






farads 


TA 


9 


tantalum 


PH BRZ 


9 


phosphor bronae 


TD 


9 


time delay 


PHL 


at 


Phillips 


TGL 


9 


toggle 


WV 


a 


peak Inverse voltage 


THD 


9 


thread 


PNP 


a 


posLtive-negative- 


TI 


9 


titanium 






posltive 


TOL 


9 


tolerance 


P/O 


9 


part of 


TRIM 


9 


trimmer 


POLY 


a 


polystyrene 


TWT 


9 


traveling wave tube 


PORC 

POS 


a 

a 


porcelain 

posltlon(s) 


U 


a 


micro * 10“® 


POT 


a 


potentiometer 


VAR 


9 


variable 


PP 


a 


peak-to-peak 


VDCW 


a 


dc working volte 


PT 

PWV 


a 

a 


point 

peak working voltage 


w/ 

w 


a 

a 


with 

watts 


RECT 


a 


rectifier 


WIV 


a 


working inverse 


RF 


a 


radio frequency 






voltage 


RH 


a 


round head or 


ww 


a 


wlrewound 






right hand 


w/o 


a 


without 
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Table 6-1. Reference Designation Index 



1 1 


Part No. 


Description 




5820-0457 


PROBE TIP 


mmi 


00187-4210 

08405-6057 


RING =IDENT BLUE 
HOUSING ASSY: PROBE 


Alhl 


08405-6047 


CABLE ASSY: SPECIAL COAX 

INCL PROBE &PANEL BOOT & 80 ASSY SOCKET 


Mim 


08405-6094 


GUARD ASSY:PROBE 

NOT RECOMMENDED FOR FIELD REPLACEMENT 


Aimi 


08405-2032 


RING:IDENT WHITE 




08405-6055 


HOUSING ASSY:PROBE 




08405-6047 


CABLE ASSY:SPECIAL COAX 

INCL PROBE &PANEL BOOT & 80 ASSY SOCKET 




08405-6054 


GUARD ASSY:PROBE 

NOT RECOMMENDED FOR FIELD REPLACEMENT 




5020-0457 


PROBE TIP 




08405-6002 


GUARD ASSY:SAMPLER 


A3CI 


0180-0100 


C:EXD ELECT 4.7 UE 108 35VDCW 


A3C3 

A%Ct 


0140-0194 

0180-0374 

0180-0374 

0180-0374 

0180-0100 


C:EXD MICA 110 PE 5% 

C:EXD ELECT 10 UE 10% 20VDCW 
C:EXD ELECT 10 UE 10% 20VDCW 
C:EXD ELECT 10 UE 10% 20VDCW 
C:EXD ELECT 10 UE 10% 20VDCW 


A3C1 

A3i;a 

ABCS 

ABCIO 

ABCIl > 

1 


0160-2055 

0160-0174 

0160-0174 

0160-2139 

0160-2139 


C:EXD CER 0.01 UE -h80-208 lOOVDCW 
C:EXD CER 0.47 UE -h80-208 25VDCW 
C:EXD CER 0.47 UE -h80-208 25VDCW 
C:EXD CER 220 PE -h80-208 lOOOVDCW 
C:EXD CER 220 PE -h80-208 lOOOVDCW 


1 

ABCi; 

A3C13 


0160-2139 

0160-2139 


C:EXD CER 220 PE -h80-208 lOOOVDCW 
C:EXD CER 220 PE -h80-208 lOOOVDCW 


ABCl 


1854-0071 


TRANSISTOR:SILICON NPA 


A3C2 


1854-0071 


TRANSISTOR:SILICON NPA 


ABai 


0757-0279 


R:EXD MET ELM 3.16K OHM 1% 1/8 W 


ABR7 
A3RB 
ABR^ 
A3R5 
A BRA 


0757-0279 

0757-0424 

0698-3155 

2100-1757 

0698-3157 


R:EXD MET ELM 3.16K OHM 1% 1/8 W 
R:EXD MET ELM 1.1 OK OHM 1% 1/8 W 
R:EXD MET ELM 1.1 OK OHM 1% 1/8 W 
R:VAR WW 500 OHM 5% IW 
R:EXD MET ELM 19.6K OHM 1% 1/8W 


A3R7 

A3R8 

A3RS 

A3R10 


0698-3157 

0698-3438 

0757-0279 

0757-0438 


R:EXD MET ELM 19.6K OHM 1% 1/8W 
R:EXD MET ELM 147K OHM 1% 1/8W 
R:EXD MET ELM 3.16K OHM 1% 1/8 W 
R:EXD MET ELM 5.1 IK OHM 1% 1/8 W 




# See introduction to this section for ordering information 
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Table 6-1. Reference Designation Index (Cont'd) 



r ' ' "9, 



Mmm 

Ajaa§ 

aiaa# 



^11 1 






sm.% 

k^€3 

M£4 

MCi 

^4C<; 

14CI0 

S4CII 

MCI 3 
4^13 

MCI 

mQ2 

Mai 

MR2 

Maj 

Ma4 

Mas 

MR6 

MR? 

Mad 

MRS 

44RI0 



I 



0 7 5 7 - 1 0 7 8 
0757-0461 
0698-3407 
0757-0440 
2100-1761 

0 6 9 8 - 3 1 5 0 
0 6 9 8 - 3 1 5 7 
0698-3157 
0698-3157 
2 1 0 0 - 0 9 4 7 

0757-0294 

0698-3437 

0698-3437 

0698-3437 

0698-3437 

0757-0294 



08405-8001 

08405-6002 

0 18 0-0100 

0140-0194 
0180-0374 
0180-0374 
0180-0374 
0 18 0-0100 

0160-2055 
0160-0174 
0 16 0-0174 
0160-2139 
01602139- 

0160-2139 

0160-2139 

1854-0071 

1854-0071 

0757-0279 

0757-0279 

0757-0424 

0698-3155 

2100-1757 

0698-3157 

0698-3157 

0698-3438 

0757-0279 

0757-0438 




R:FXD MET ELM 1.47K OHM 1% 1/2W 

R:EXD MET ELM 100 OHM 1% 1/8W 
R:EXD MET ELM 1.96K OHM 1% 1/2W 

R:FXD MET ELM 7.50K OHM 1% 1/8W 
R:VAR WW lOK OHM 5% IW 

R:EXD MET ELM 2.37K OHM 1% 1/8W 

R:EXD MET ELM 19. 6K OHM 1% 1/8W 

R:EXD MET ELM 19. 6K OHM 1% 1/8W 
R:EXD MET ELM 19. 6K OHM 1% 1/8W 
RiVAR FLM 50K OHM 20% 3/4W 

R:EXD MET ELM 17.8 OHM 1% 1/8W 

R:EXD MET ELM 133 OHM 1% 1/8W 

R:EXD MET ELM 133 OHM 1% 1/8W 
R:EXD MET ELM 133 OHM 1% 1/8W 
R:EXD MET ELM 133 OHM 1% 1/8W 

R:EXD MET ELM 17. 8K OHM 1% 1/8W 
DELETED (REPLACED WITH A SHORT) 



TRANSFORMERiBALON 

BOARD ASSYiSAMPLER 

C:FXD ELECT 4.7 UE 10% 35VDCW 

C:EXD MICA 110 PE 5% 

C:EXD ELECT 10 UE 10% 20VDCW 
CiEXD ELECT 10 UE 10% 20VDCW 
C:EXD ELECT 10 UE 10% 20VDCW 
C:EXD ELECT 4.7 UE 10% 35YDCW 

C:EXD CER 0.01 UE +80-20 % lOOVDCW 
C:EXD CER 0.47 UE -k80-20% 25VDCW 
C:EXD CER 0.47 UE -h80-20% 25VDCW 
CiEXD CER 220 UE -^80-20% lOOOVDCW 
CiEXD CER 220 UE -h80-20% lOOOVDCW 

CiEXD CER 220 UE -h80-20% lOOOVDCW 
CiEXD CER 220 UE -^80-20% lOOOVDCW 

TRANSISTORiSILICON NPN 

TRANSISTORiSILICON NPA 



RiEXD 


MET 


ELM 


3.16K 


OHM 


1% 


1/8W 


RiEXD 


MET 


ELM 


3.16K 


OHM 


1% 


1/8W 


R : E X D 


MET 


ELM 


1 . 1 0 K 


OHM 


1 % 


1 / 8 W 


RiEXD 


MET 


ELM 


4.64K 


OHM 


1% 


1/8W 


RiFXD MET FLM 500 


OHM 1% IW 






RiEXD 


MET 


ELM 


19. 6K 


OHM 


1% 


1/8W 


RiFXD 


MET 


ELM 


19. 6K 


OHM 


1% 


1/8W 


RiEXD 


MET 


ELM 


147 OHM 1% 1/8W 


RiFXD 


MET 


ELM 


3.16K 


OHM 


1% 


1/8W 


RiFXD 


MET 


ELM 


5.11K 


OHM 


1% 


1/8W 



] 



# See introduction to this section for ordering information 
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Table 6-1. Reference Designation Index (Cont'd) 









Mail 

iMiaii 

Mm%% 

mmm 

mmm 

Mat? 

Ma<?? 
MM? 3 
3km?^ 

A^»?V 



Mf I 

MCI 

A5C? 

A5C3 

A6C5 

A5C6 

ASC7 

AS€« 

A5CS 

A5CIC 

ASCII 

ASC12 

ASC13 

ASCIA 

ASCIS 

ASCIA 

ASCI 7 



0 7 5 7 - 1 0 7 8 
0757-0401 
0698-3407 
0757-0440 
2 1 0 0 - 1 7 6 1 

0698-3150 
0698-3157 
0 6 9 8 - 3 1 5 7 
0698-3157 
2100-0942 

0757-0294 

0698-3437 

0698-3437 

0698-3437 

0698-3437 

0757-0294 



08405-8001 

08405-6003 

0180-0100 

0150-0121 
0 18 0-0137 
0160-2120 
0180-0100 
0180-0100 

0180-2071 

0180-0100 

0180-0100 

0180-0100 

0100-0100 

0100-0100 

0180-0100 

0180-01000 

0180-0100 

0160-2143 

0160-2201 



R:FXD MET ELM 1.47K OHM 1% 1/2W 

R:EXD MET ELM 100 OHM 1% 1/8W 

R:FXD MET ELM 1.96K OHM 1% 1/2W 

R:EXD MET ELM 7.50K OHM 1% 1/8W 

R:VAR WW lOK OHM 5% IW 

R:EXD MET ELM 2.37K OHM 1% 1/8W 

R:EXD MET ELM 19. 6K OHM 1% 1/8W 

R:EXD MET ELM 19. 6K OHM 1% 1/8W 

R:EXD MET ELM 19. 6K OHM 1% 1/8W 
R:EXD MET ELM 50K OHM 20% 3/4W 

R:EXD MET ELM 17. 8K OHM 1% 1/8W 
R:EXD MET ELM 133 OHM 1% 1/8W 

R:EXD MET ELM 133 OHM 1% 1/8W 

R:EXD MET ELM 133 OHM 1% 1/8W 

R:EXD MET ELM 133 OHM 1% 1/8W 

R:EXD MET ELM 17.8 OHM 1% 1/8W 
DELETED (REPLACED WITH A SHORT) 



TRANSEORMER:BALUN 

BOARD ASSYHSOLATION AMP. 

C:EXD ELECT 4.7 UE 10% 35VDCW 

C:EXD ELECT 0.1 UE +80-20 % 35VDCW 
C:EXD ELECT 100 UE 20% lOVDCW 
C:EXD ELECT MICA O.OlUE 1% 

C:FXD ELECT 4 . 7 UF 10% 35VDCW 
CiFXD ELECT 4 . 7 UF 10% 35VDCW 

C:FXD ELECT 0.022 UF 10% 35VDCW 
CiFXD ELECT 4.7 UE 10% 35VDCW 
CiEXD ELECT 4.7 UE 10% 35VDC 
CiEXD ELECT 4.7 UE 10% 35VDC 
CiEXD ELECT 4.7 UE 10% 35VDC 

CiEXD ELECT 4.7 UE 10% 35VDC 
CiEXD ELECT 4.7 UE LO 
C:FXD ELECT 4 . 7 UF 10% 35VDCW 
CiEXD ELECT 4 . 7 UF 1035VDCW 
CiFXD CER 2000 PE -^80-20% lOOOVDCW 



CiEXD CER 15 PE 5 % 5 0 0 



ASCRl 

ASCR? 

ASLl 

ASL2 

ASMPl 



08405-8004 

910C-1719 
914C-01 14 
502C-2C45 



DIODESiSILICON HATCHED PAIR 
PART OP ASCRl 

COIL: VAR 

COlLiPXD RE 10 UH 
CARD EXTRACTOR 



# See introduction to this section for ordering information 
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Model 8405A 



TMll-6625-2856-14 



Table 6-1. Reference Designation Index (Cont'd) 





§ Mm, 1; 


r — 

I 


i 


1 




1 




1 4MI 


1854-0071 


1 

1 mm 


1 854-0071 


f 


1 854-0071 


I AS64 

« mm 


1 854-0071 


1 8 5 4 - 0 0 7 1 




1 8 5 4 - 0 0 7 1 


1 «M|: 


0757-0459 


1 


0698-3157 


1 mm3 


0698-3157 


1 


0757-0442 


1 


0698-3160 


1 ASM 


0757-0280 


1 rnmi 


0757-0444 


1 mmm 


0698-0083 


I 

1 ASKIQ 


0757-0442 




2100-1760 


1 


0757-0447 


1 Mai 31 


0757-0278 


1 ASftIA 


0757-0428 


1 Mats 


0757-4428 


Mmm 


0757-0288 


t H 

^ mmii 


0757-0438 


Mali 


0757-0280 


Mai9 


0757-0394 




0698-3444 


a§aai 


0757-0280 


Mi? a 


0698-3441 


Maai 


0698-3153 




0757-0439 




0698-0082 




0698-3155 


mmn 


0698-3136 


&%k2 a 


0698-3406 


MRiS 


0698-3438 


^5ft3€ 


0698-0084 




08405-6006 


MCI 


0180-0100 


MC2 


01 80-01 00 


MC3 


0180-0100 


iiC4 


0140-0235 


46C5 


0180-0100 


46CII 


0180-0100 


MC7 


0180-0100 


MC6 


0 18 0-0100 


MC« 


0180-0100 


MClC 


0180-0100 






T R A N S I STO R : S I L I C O N NPA 

T R A N S I STO R : S I L I C O N NPA 
TRANSISTOR:SI LICON NPA 
TRANSISTOR:SILICON NPA 
TRANS I STOR :S I LI CON NPA 
TRANS ISTOR:SI LICON NPA 



R:FXD 


MET 


FLM 


54. 2K 


OHM 


1% 


1/8W 


R : F X D 


MET 


F L M 


1 9 . 6 K 


OHM 


1 % 


1 /8 W 


R : F X D 


MET 


FLM 


1 9 . 6 K 


OHM 


1 % 


1 /8 W 


R : F X D 


MET 


FLM 


1 0 . 0 K 


OHM 


1 % 


1 /8 W 


R : F X D 


MET 


FLM 


3 1 . 6 K 


OHM 


1 % 


1 /8 W 


R : F X D 


MET 


FLM 


IK OHM 1 % 


1 /8 W 


R : F X D 


MET 


FLM 


1 2 . 1 K 


OHM 


1 % 


1 /8 W 


R : F X D 


MET 


FLM 


1 . 9 6 K 


OHM 


1 % 


1 /8 W 


NOT ASSIGNED 










R : F X D 


MET 


FLM 


1 0 . 0 K 


OHM 


1 % 


1 /8 W 


R: VAR 


WW 


5K OHM 5% 


1W 






R : F X D 


MET 


FLM 


1 6 . 2 K 


OHM 


1 % 


1 /8 W 


R : F X D 


MET 


FLM 


1 . 7 8 K 


OHM 


1 % 


1 /8 W 


R : F X D 


MET 


FLM 


1 . 6 2 K 


OHM 


1 % 


1 / 8 W 


R : F X D 


MET 


FLM 


1 . 6 2 K 


OHM 


1 % 


1 /8 W 


R : F X D 


MET 


FLM 


9 . 0 9 K 


OHM 


1 % 


1 /8 W 


R : F X D 


MET 


FLM 


5 . 1 1 K 


OHM 


1 % 


1 /8 W 


R : FX D 


MET 


FLM 


1 . K OHM 1 % 


1 /8 W 


R : FXD 


MET 


FLM 


5 1 . 1 K 


OHM 1 % 1 / 8 W 


R : FX D 


MET 


FLM 


3 16 OHM 1 % 1 / 8 W 


R : F X D 


MET 


FLM 


IK OHM 1 % 


1 /8 W 


R:FXD 


MET 


FLM 


215 OHM 1% 1/8W 


R : F X D 


MET 


FLM 


3 . 8 3 K 


OHM 


1 % 


1 /8 W 


R : F X D 


MET 


FLM 


6 . 8 1 K 


OHM 


1 % 


1 /8 W 


R : FX D 


MET 


FLM 


464 OHM 1% 1/8W 


R : F X D 


MET 


FLM 


4 . 64 K 


OHM 


1 % 


1 /8 W 


R : F X D 


MET 


FLM 


1 7 . 8 K 


OHM 


1 % 


1 /8 W 


R : F X D 


MET 


FLM 


1 . 3 3 K 


OHM 


1 % 


1 /8 W 


R : FX D 


MET 


FLM 


14 7 OHM 1 % 1 / 8 W 


R : F X D 


MET 


FLM 


2 . 1 5 K 


OHM 


1 % 


1 /8 W 



BOARD ASSY:180 DEG. SWITCH 



C : FX D 


ELECT 


4 . 7 


U F 


1 0 % 


3 5 V D C W 


C:FXD 


ELECT 


4.7 


UF 


1 0% 


35VDCW 


C : F X D 


ELECT 


4 . 7 


U F 


1 0 % 


3 5 V D C W 


C:FXD 


ELECT 


4.7 UF 10% 300VDCW 


C:FXD 


ELECT 


4.7 


UF 


1 0% 


35VDCW 


C:FXD 


ELECT 


4.7 


UF 


1 0% 


35VDCW 


C : FX D 


ELECT 


4 . 7 


U F 


1 0 % 


3 5 V D C W 


C : FX D 


ELECT 


4 . 7 


U F 


1 0 % 


3 5 V D C W 


C : FX D 


ELECT 


4 . 7 


U F 


1 0 % 


3 5 V D C W 


C:FXD 


ELECT 


4.7 


UF 


10% 


35VDCW 



# See introduction to this section for ordering information 
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Model 8405A 



TMll-6625-2856-14 



Table 6-1. Reference Designation Index (Cont'd) 




I 




i 



aicii 

smt$ 

smi% 

M€0? 

MCio% 

A611 

AliUPt 

AMI 

A6Ca 

A6Q3 

A6G4 

A6C5 

A666 

A6R1 

A6R2 

A6R3 

A6R4 

A6R5 

A6R6 

A6R7 

A6RA 

A6R^ 

A6R1C 

A6R11 

A6R12 

A6R13 

A6R14 

A6R15 

A6R16 

A6R17 

A6R18 

A6R19 

A6R2G 

A6R21 

A6R22 
A6R23 
A6R24 
A6R2 5 



0 1 


60-2120 


C : F X D 


MICA 


0.01 


U F 


1 % 




01 80-01 00 


C:FXD 


ELECT 


4.7 


UF 


10% 


35VDCW 


0 1 


8 0-0100 


C:FXD 


ELECT 


4.7 


UF 


1 0% 


35VDCW 


0 1 


8 0-0100 


C:FXD 


ELECT 


4.7 


UF 


1 0% 


35VDCW 


0 1 


8 0-0100 


C : FX D 


ELECT 


4 . 7 


U F 


1 0 % 


3 5 V D C W 


0 1 


8 0-0100 


C:FXD 


ELECT 


4.7 


UF 


1 0% 


35VDCW 


0 1 


8 0-0100 


C : FX D 


ELECT 


4 . 7 


U F 


1 0 % 


3 5 V D C W 


0 1 


6 0 - 2 2 6 1 


C : FXD 


ELECT 


15 U F 


5% 


500 VDC W 


0 1 


6 0 - 2 2 6 1 


C : FXD 


ELECT 


15 UF 


5% 


500 VDC W 


0 1 


60-2261 


C : FXD 


ELECT 


15 U F 


5% 


500 VDC W 


08405-8004 


DIODES:SILICON MATCHED 


PAIR 



PART OF A6CR1 



1 9 0 1 - 0 0 4 0 DIODES:SILICON 30NA 30MV 

1 9 0 1 - 0 0 4 0 DIODES:SILICON 30NA 30MV 



9100-1718 

5020-2045 

1854-0071 



C O I L : V A R 

CARD EXTRACTOR 

TRANSISTOR SILICON NPN 



1854-0071 
1 854-0071 
1 854-0071 



TRANSISTOR SILICON NPN 
TRANSISTOR SILICON NPN 
TRANSISTOR SILICON NPN 



0698-0082 


R:FXD 


MET 


FLM 


464 OHM 1% 1/8W 


0698-3155 


R : F X D 


MET 


F L M 


4 . 6 4 K 


OHM 


1 % 


1 /8 W 


0698-3136 


R:FXD 


MET 


FLM 


1 7.8K 


OHM 


1 % 


1/8W 


0696-3406 


R:FXD 


MET 


FLM 


1 .33K 


OHM 


1 % 


1/2W 


0698-3438 


R:FXD 


MET 


FLM 


147 OHM 1% 1/8W 


0757-0289 


R:FXD 


MET 


FLM 


1 3.3K 


OHM 


1 % 


1/8W 


0757-0439 


R : F X D 


MET 


FLM 


6 . 8 1 K 


OHM 


1 % 


1 /8 W 


0757-0200 


R:FXD 


MET 


FLM 


5.62K 


OHM 


1 % 


1/8W 


0757-1094 


R:FXD 


MET 


FLM 


1 .47K 


OHM 


1 % 


1/8W 


0757-0123 


R : F X D 


MET 


FLM 


3 4 . 8 K 


OHM 


1 % 


1 /8 W 


0757-0420 


R:FXD 


MET 


FLM 


750 OHM 1% 1/8W 


0698-3153 


R : F X D 


MET 


FLM 


3 . 83 K 


OHM 


1 % 


1 /8 W 


0757-0465 


R:FXD 


MET 


FLM 


100K OHM 


1% ■ 


1/8W 


0698-3161 


R:FXD 


MET 


FLM 


38. 3K 


OHM 


1 % 


1/8W 


0698-3159 


R : F X D 


MET 


FLM 


2 6 . 1 K 


OHM 


1 % 


1 /8 W 


0757-0199 


R : F X D 


MET 


FLM 


2 1 . 5 K 


OHM 


1 % 


1 /8 W 


0757-0199 


R:FXD 


MET 


FLM 


21 .5K 


OHM 


1 % 


1/8W 


0698-3162 


R:FXD 


MET 


FLM 


46. 4K 


OHM 


1 % 


1/8W 


0757-0466 


R : FX D 


MET 


FLM 


1 1 0 K 


OHM 


1 % 1 / 8 W 


0698-3153 


R : F X D 


MET 


FLM 


3 . 83 K 


OHM 


1 % 


1 /8 W 


0698-3153 


R:FXD 


MET 


FLM 


3.83K 


OHM 


1 % 


1/8W 


0757-0200 


R:FXD 


MET 


FLM 


5.62K 


OHM 


1% 


1/8W 


0698-0083 


R:FXD 


MET 


FLM 


1 .96K 


OHM 


1 % 


1/8W 


0757-0466 


R:FXD 


MET 


FLM 


1 10K ' 


OHM 


1% 


1/8W 


0698-3162 


R : F X D 


MET 


FLM 


4 6 . 4 K 


OHM 


1 % 


1 /8 W 



# See introduction to this section for ordering information 
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Model 8405A 



TMl 1-6625-2856-14 



Table 6-1. Reference Designation Index (Confd) 



•Mat 

mBm 

if 

MMi 

BM3 

ilCi 

MM3 

ifC? 

^fCS 

met 

ilCId 

ifCII 

ilcia 

iieii 

ilClS 

iJCIi 

i?€l? 

ATCI8 

ifCIt 

ifCil 

ilcaa 

AU03 

A ll I 

AlHPt 

i7dl 

ifoa 

i763 

i7Q4 

A7Q5 

A706 

A7Ai 

A7»2 

A7R3 

A7AA 

A7R3 

A7R6 












0698-0084 

0698-3494 

0698-3440 

0757-0401 

0698-3440 

08405-6005 

0180-0100 

0180-0100 
0180-0100 
0 18 0-0100 
0180-0100 
01 60-21 27 

01 60-21 27 
0160-2120 
0180-0100 
0180-0100 
0180-0100 

0180-0100 

0180-0100 

0180-0100 

0180-0100 

0180-0100 

0180-0100 

0160-2261 

0160-2261 

08405-8004 



1902-0025 

9100-1718 

5020-2045 

1854-0071 

1 854-0071 
1854-0071 
1854-0071 
1854-0071 
1854-0071 

0698-0082 

0698-3155 

0698-3136 

0698-3406 

0698-3438 

0698-0083 



R:FXD MET FLM 2.15k OHM 1% 1/8W 

R:FXD MET FLM 28. 7K OHM 1% 1/8W 

R:FXD MET FLM 196 OHM 1% 1/8W 

R:FXD MET FLM 100 OHM 1% 1/8W 

R:FXD MET FLM 196 OHM 1% 1/8W 

BOARD ASSY:PHASE SHIFTER 

C:FXD ELECT 4.7 UF 10% 35VDCW 

C:FXD ELECT 4.7 UF 10% 35VDCW 
C:FXD ELECT 4.7 UF 10% 35VDCW 
C:FXD ELECT 4.7 UF 10% 35VDCW 
C:FXD ELECT 4.7 UF 10% 35VDCW 
C:FXD MICA 4600 PF 1% 

C:FXD MICA 4600 PF 1% 

C:FXD MICA 0.01UF 1% 

C:FXD ELECT 4.7 UF 10% 35VDCW 
C:FXD ELECT 4.7 UF 10% 35VDCW 
C:FXD ELECT 4.7 UF 10% 35VDCW 

C:FXD ELECT 4.7 UF 10% 35VDCW 
C:FXD ELECT 4.7 UF 10% 35VDCW 
C:FXD ELECT 4.7 UF 10% 35VDCW 
C:FXD ELECT 4.7 UF 10% 35VDCW 
C:FXD ELECT 4.7 UF 10% 35VDCW 

C:FXD ELECT 4.7 UF 10% 35VDCW 
C:FXD CER 15 PF 5% 500VDCW 
C:FXD CER 15 PF 5% 500VDCW 

DIODES:SILICON HATCHED PAIR 

PART OF A7CR1 

DIODE. BREAKDOWN = 10.OV 5% 400 MW 

C O I L : V A R 

CARD EXTRACTOR 

T R A N S I STO R : S I L I C O N NPN 

TRANSISTOR:SILICON NPN 
TRANSISTOR:SILICON NPN 
TRANSISTOR:SILICON NPN 
T R A N S I STO R : S I L I C O N NPN 
TRANSISTOR:SILICON NPN 

R:FXD MET FLM 464 OHM 1% 1/8W 

R:FXD MET FLM 4.64K OHM 1% 1/8W 

R:FXD MET FLM 17. 8K OHM 1% 1/8W 

R:FXD MET FLM 1.33K OHM 1% 1/2W 

R:FXD MET FLM 147 OHM 1% 1/8W 
R:FXD MET FLM 1.96 OHM 1% 1/8W 



# See introduction to this section for ordering information 
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TMll-6625-2856-14 



Model 8495A 




Bm§ 

aipii 

&mi% 

AlBll 

Aims 

A7il|S 

A7f&2® 

A7K71 

&im2i 

A7fl73 

Am2^ 

Al»2^ 

A1A?! 

A7R78 

A7R7^ 

A7R3C 

A7R31 

A1HB2 

MS 

A8C1 

A8C2 

A8C3 

A8C4 

A8C5 

A8Cf 

A8C7 

A8C8 

A8CS 

A8C10 

ASCII 

A8CI2 

A8CIU 

A8CR? 
A3C8 3 

A8CR4 

A8CR5 

A8L1 

A8L2 



Table 6-1. Reference Designation Index (Cont’d) 



Mm. ^ 



0 




0757-0465 


RiEXD 


MET 


ELM 


100k OHM 


IX 


1/8W 


0757-0200 


RiEXD 


NET 


ELM 


IK OHM IX 


1/2W 


0757-0465 


RiEXD 


NET 


ELM 


lOOK OHM 


IX 


1/8W 


0698-3151 


RiEXD 


NET 


ELM 


2.87K OHM 


IX 


1/8W 


0757-1094 


RiEXD 


NET 


ELM 


1.47K OHM 


IX 


1/8W 


0757-0199 


RiEXD 


NET 


ELM 


21. 5K OHM 


IX 


1/8W 


0757-0465 


RiEXD 


NET 


ELM 


lOOK OHM 


IX 


1/8W 


0757-0465 


RiEXD 


NET 


ELM 


lOOK OHM 


IX 


1/8W 


0698-3157 


RiEXD 


NET 


ELM 


19. 6K OHM 


IX 


1/8W 


0698-3442 


RiEXD 


NET 


ELM 


237 OHM IX 1/8W 


0698-0083 


RiEXD 


NET 


ELM 


1.96K OHM 


IX 


1/8W 


0757-0466 


RiEXD 


NET 


ELM 


IlOK OHM 


IX 


1/8W 


0698-3162 


RiEXD 


NET 


ELM 


46. 4K OHM 


IX 


1/8W 


0698-3153 


RiEXD 


NET 


ELM 


3.83K OHM 


IX 


1/8W 


0757-1094 


RiEXD 


NET 


ELM 


1.47K OHM 


IX 


1/8W 


0698-0085 


RiEXD 


NET 


ELM 


2.61K OHM 


IX 


1/8W 


0698-3447 


RiEXD 


NET 


ELM 


422 OHM IX 1/8W 


0698-0083 


RiEXD 


NET 


ELM 


1.96K OHM 


IX 


1/8W 


0698-3153 


RiEXD 


NET 


ELM 


3.83K OHM 


IX 


1/8W 


0757-0200 


RiEXD 


NET 


ELM 


5.26K OHM 


IX 


1/8W 



RiFXD NET ELM IlOK OHM IX 1/8W 
R:EXD NET ELM 46. 4K OHM IX 1/8W 
RiEXD NET ELM 2.15K OHM IX 1/8W 
R:EXD NET ELM 8.25K OHM IX 1/8W 
RiEXD NET ELM 196 OHM IX 1/8W 



07s7-C466 

0&C%-3162 

omR-0084 

Q7S7-C44I 

C&98-3440 

0658-3440 

084505-6058 

0150-0071 



RiEXD net ELM 



196 OHM IX 1/8W 



BOARD ASSYiPHASE METER 
CiFXD CER 400 Pf 5X 500VD 



0140-0206 

0150-0071 

0140-0206 

0160-2055 



CiEXD MICA 270 PE 5X 

CiEXD CER 400 PE St 500VDCW 

NOT ASSIGNED 

CiEXD mica 270 PE 5X 

CiESC CER 0.01 UE +80-20 



0160-2055 

0180-0100 

0180-0098 

0180-0100 

0160-0127 



CiEXD CER 0.01 UE + 80-2 
CiEXD elect 4.7 UE lOX 35V 
CiEXD elect 100 UE 
CiEXD elect 4.7 UE lOX 35VDCW 
CiEXD CER 1.0 UE 20X 25VDCW 



0160-0127 



CiEXD CER 1.0 UE 20X 25VDCW 



1501-0040 DIODEi SILICON 30MA 30 



19 02-0018 DIODE BREAKDOWNi 11.7V 5X 

19 02-0018 DIODE BREAKDOWNi 11.7V 5X 



1901-0040 DIODEi SILICON 30 MA 30WV 

19 02-004 8 DIODE BREAKDOWNi 6.81V 



9140-0120 COILiEXD 0.1 UH 20% 

9140-0120 COILiEXD 0.1 UH 20% 



# See introduction to this section for ordering information 
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Model 8405A 



TMl 1-6625-2856- 14 



Table 6-1. Reference Designation Index (Cont'd) 




mm 






9 14 0-0110 
9 14 0-0114 
9 14 0-01 14 

5020-2045 

1853-0009 

1 8 5 3 - 0 0 9 
1 8 5 0 - 0 0 5 
1853-0009 
1 8 5 3 - 0 0 0 9 
T 8 54 -0^0 9 






COIL:FXD 500 UH 5% 

COIL:FXD RF 10 UH 
COIL:FXD RF 10 UH 

CARD EXTRACTOR 

T R A N S I S T O R : S I L I C O N PNP 

TRANSISTOR:SILICON PNP 
TRANSISTOR:SILICON NPN 2N708 
TRANSISTOR: SILICON PNP 
T R A N S I S T O R : S I L I C O N PNP 
TRANSISTOR:SILICON NPN 2N708 



11^6? 

MmB 

mm 

Mmm 

Mmii 



1 8 5 4 - 0 0 0 9 
1 8 5 4 - 0 0 0 9 
1854-0009 
1 8 5 4 - 0 0 0 9 
1 8 5 4 - 0 0 0 3 



TRANSISTOR:SILICON NPN 2N708 
T R A N S I S T O R : S I L I C O N NPN 2N708 
TRANSISTOR:SILICON NPN 2N708 

TRANSISTORiSILICON NPN 2N708 

TRANSISTOR:NPN SILICON 



Mmi4 

ia€i§ 



1854-0003 
1 8 5 4 - 0 0 0 3 
1854-0009 
1205-0202 
1 8 5 4 - 0 0 0 5 



TRANSISTOR:NPN SILICON 
TRANSISTOR:NPN SILICON 
TRANSISTORiSILICON NPN 2N708 
HEAT D I S S I P A T O R : S E M I C O ND U C T O R 
TRANSISTORiSILICON NPN 2N708 






1205-0202 

1853-0001 

1853-0001 

1853-0005 

1205-0202 



HEAT DISSIPATOR:SEMICONDUCTOR 
T R A N S I S T O R : P N P SILICON 30V 9 0 0 M W 
TRANSISTORiPNP SILICON 30V 900MW 

TRANSISTORiSILICON PNP 
HEAT DISSIPATORiSEMICONDUCTOR 



1853-0009 TRANSISTORiSILICON PNP 

1205-0202 HEAT DISSIPATORiSEMICONDUCTOR 

07 5 7 - 0442 R:EXD MET ELM 10. OK OHM 1% 1/8W 



0757-1094 

0757-0280 

0698-3153 

0757-0123 

0698-3441 



R:EXD MET ELM 1.47K OHM 1% 1/8W 
R:EXD MET ELM IK OHM 1% 1/8W 
R:EXD MET ELM 3.83K OHM 1% 1/8W 
R:EXD MET ELM 34. 8K OHM 1% 1/8W 
R:EXD MET ELM 215 OHM 1% 1/8W 



0757-0442 

0757-1094 

0757-0280 

0698-3153 

0757-0123 



R I E X D 


MET 


ELM 


1 0 . 0 K 


OHM 


1 % 


1 / 8 W 


RiEXD 


MET 


ELM 


1 .47K 


OHM 


1% 


1/8W 


R I E X D 


MET 


ELM 


IK OHM 1 % 


1 / 8 W 


R I E X D 


MET 


ELM 


3 . 8 3 K 


OHM 


1 % 


1 / 8 W 


RiEXD 


MET 


ELM 


34. 8K 


OHM 


1% 


1/8W 



0698-3441 

0698-3445 

0698-3405 

0698-3405 

0757-0280 



RiEXD 


MET 


ELM 


215 


OHM 


1% 


1/8W 


RiEXD 


MET 


ELM 


348 


OHM 


1% 


1/8W 


RiEXD 


MET 


ELM 


422 


OHM 


1% 


1/2W 


RiEXD 


MET 


ELM 


422 


OHM 


1% 


1/2W 


RiEXD 


MET 


ELM 


1 K 


OHM 1 


. % 


1 / 8 W 



0757-0280 R:EXD 

0698-3445 RiEXD 

0757-0405 RiEXD 

0757-0280 R:EXD 



MET 


ELM 


IK 


OHM 


1% 


1/8W 


MET 


ELM 


348 


OHM 


1% 


1/8W 


MET 


ELM 


162 


OHM 


1% 


1/8W 


MET 


ELM 


IK 


OHM 


1% 


1/8W 




#See introduction to this section for ordering information 
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TM 11-6625-2856-14 



Model 8405A 



Table 6-1. Reference Designation Index (Cont'd) 





1 


# 


naMS 


0658-3400 
081 1-1637 
0757-0442 
2100-1658 
0811-1641 


RiFXD MET ELM 147 OHM 18 1/2W 
RiEXD WW 344.3 OHM 0.18 1/3W 
R:FXD MET FLM 75. OX OHM 18 1/8W 

R:VAR WW 28 OHM 108 IW 

R:FXD WW 6710 OHM 0.18 1/8 W 


AM21 

A8H3Q 


0757-0405 

0698-3101 

081 1-1639 
0757-0462 


RiFXD MET ELM 162 OHM 18 1/8W 
RiEXD MET ELM 2.87X OHM 18 1/2W 
NOT ASSIGNED 

RiFXD WW 477.6 OHM 0.18 1/8W 

R:FXD MET FLM 75. OK OHM 18 1/8W 


A8II31 

AB832 

A8i<33 

A8834 

A8835 


0811-1641 

2100-1658 

0757-0405 

0658-3101 


RiFXD WW 6710 OHM 0.18 1/8W 

R:VAR WW 2X OHM 103 W1 
R:FXD MET FLM 162 OHM 18 1/8W 

R:FXD MET FLM 2.87X OHM 18 1/2W 

NOT ASSIGNED 


A8R36 

A8R37 

A8R58 

A9 


0 8 1 1 - 1 6 4 2 
0757-0280 
0 6 9 8 - 3 1 5 3 

08405-6009 


R:FXD WW 8825 OHM 0.18 1/8W 
RiEXD MET ELM IK OHM 18 1/8 W 
RiEXD met ELM 3.83K OHM 18 1/8W 
BOARD ASSY: VOLTMETER 


A9Ct 


0100-0100 


C:FXD ELECT 4.7 UF 108 35VDCW 


A9C2 

A9C3 

A9C4 

A9C5 

A9C6 


0160-0301 

0 1 8 0 - 1 7 3 5 
00180-0100 
0180-0121 
0180-0100 


CiEXD MY 0.012 UE 200VDCW 
CiEXD ELECT 0.22 UE 108 35VDCW 
CiEXD ELECT 4.7 UE 108 35VDCW 

C:FXD CER 0.1 UF +80-20 % 50VDCW 

CiEXD ELECT 4.7 UE 108 35VDCW 


A9C7 

ASC8 

A9C9 

A9C10 

A9C11 


0180-0098 

0160-0164 
0 14 0-0180 

0180-0100 

0180-0137 


CiFXD ELECT 100 UE 208 20VDCW 

CiEXD my 0.039 UE 108 200VDCW 

C:FXD MICA 2000 PE 28 
CiEXD ELECT 4.7 UE 1 08 35VDCW 

CiFXD ELECT 100 UF 20% lOVDCW 


A9C12 

A9C13 

A9C14 

A9C15 

A9CI6 


0180-0100 

0180-0100 

0188-0100 

0 18 0-0100 

0180-0100 


C:FXD ELECT 4.7 UE 108 35VDCW 

CiFXD elect 4.7 UF 10% 35VDCW 

C:FXD ELECT 4.7 UF 10% 35VDCW 

CiFXD elect 4.7 UE 10% 35VDCW 
CiFXD elect 4.7 UF 10% 35VDCW 


A9C17 


0180-0100 


CiFXD elect 4.7 UF 10% 35VDCW 


A9CR1 


0901-0040 


DIODE: SILICON 30MA 30WV 


A9CR2 


0901-0040 


DIODEi SILICON 30MA 30WV 


A9L1 


9140-0072 


COIL: RE 5000 OH 10% 


A9MF1 


5020-2045 


CARD EXTRACTOR 


A961 


1854-0071 


TRANSISTOR: SILICON NPN 


A902 

A9G3 

A90A 

A90S 


1 8 5 3 - 0 0 2 0 

1856-0071 

1 8 5 6 - 0 0 7 1 

1853-0020 


TRANSISTORi SILICON PNP 
TRANSISTOR: SILICON NPN 
TRANSISTOR: SILICON NPN 

TRANSISTOR: SILICON PNP 






#See introduction to this section for ordering information 
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TMll-6625-2586-14 



Model 8405A 



Table 6-1. Reference Designation Index (Cont'd) 













Hefti 





1854-0071 


TRANSISTOR:SILICON 


NPN 






AMI 


0757-0289 


R:FXD 


MET 


ELM 


13. 3K 


OHM 


1% 


1/8W 




0757-0467 


R : F X D 


MET 


ELM 


1 2 1 K 1 


OHM 1 


% 1 / 8 W 


MS 


0757-0459 


R:FXD 


MET 


ELM 


56. 2K 


OHM 


1% 


1/8W 




0757-0465 


R : F X D 


MET 


ELM 


1 0 0 K 1 


OHM 1 


% 1 / 8 W 


mm% 


0 6 9 8 - 3 1 6 2 


R:FXD 


MET 


ELM 


46. 4K 


OHM 


1% 


1/8W 


Mmm 


0757-0401 


R:FXD 


MET 


ELM 


100 OHM 1% 1/8W 


Mmi 


0757-0442 


R : F X D 


MET 


ELM 


1 0 . 0 K 


OHM 


1% 


1 / 8 W 




0757-0394 


R : F X D 


MET 


ELM 


5 1 . 1 K 


OHM 1 


% 1 / 8 W 




0698-3156 


R:FXD 


MET 


ELM 


14. 7K 


OHM 


1% 


1/8W 


mmim 


0757-0200 


R:FXD 


MET 


ELM 


5.62K 


OHM 


1% 


1/8W 


mmii 


0 6 9 8 - 3 1 3 2 


R:FXD 


MET 


ELM 


261 OHM 1% 1/8W 


mmi2 


' 0698-0085 


R : F X D 


MET 


ELM 


2 . 6 1 K 


OHM 


1% 


1 / 8 W 


Mmi3 


0698-3162 


R : F X D 


MET 


ELM 


4 6 . 4 K 


OHM 


1 % 


1 / 8 W 


MI4 


0698-3449 


R : F X D 


MET 


ELM 


2 8 . 7 K 


OHM 


1 % 


1 / 8 W 


Mmi3 


0757-0444 


R : F X D 


MET 


ELM 


1 2 . 1 K 


OHM 


1 % 


1 / 8 W 


Bmm 


0757-0443 


R:FXD 


MET 


ELM 


1 1 .OK 


OHM 


1% 


1/8W 


mmi7 


0698-0085 


R : F X D 


MET 


ELM 


2 . 6 1 K 


OHM 


1% 


1 / 8 W 


AmiB 


0757-0288 


R:FXD 


MET 


ELM 


9.09K 


OHM 


1% 


1/8W 




0757-0402 


R:FXD 


MET 


ELM 


no OHM 1% 1/8W 


M2C 


0757-0316 


R : F X D 


MET 


ELM 


4 2.2 OHM 1 


% 1 / 8 W 


M2 1 


0698-0085 


R : F X D 


MET 


ELM 


2 . 6 1 K 


OHM 


1% 


1 / 8 W 


M22 


0698-3136 


RiFXD 


MET 


ELM 


17. 8K 


OHM 


1% 


1/8W 


M23 


0757-0424 


R:FXD 


MET 


ELM 


1 . lOK 


OHM 


1% 


1/8W 


M24 


0757-0424 


R:FXD 


MET 


ELM 


1 . lOK 


OHM 


1% 


1/8W 


M2S 


0757-0833 


R:FXD 


MET 


ELM 


5.1 IK 


OHM 


1% 


1/2W 


A9R26 


0757-0464 


R:FXD 


MET 


ELM 


90. 9K 


OHM 


1% 


1/8W 


A9R2? 


0757-0274 


R:FXD 


MET 


ELM 


1 .21K 


OHM 


1% 


1/8W 


A9R2a 


0757-0280 


RiFXD 


MET 


ELM 


IK OHM 1% 


1/8W 



#See introduction to this section for ordering information 





TMl 1-6625-2856-14 



Model 8405A 



Table 6-1. Reference Designation Index (Cont'd) 





^Ftit Nb. I 




1 1 


Am 


08405-6010 


BOARD ASSY:APC AMPLIFIER 




AIOCI 


0160-2146 


C:FXD CER 0.02 UE +80-20% lOOVDCW 




AI0C2 

A1QC3 

AIQCA 

AIOCS 

A10C6 


ar 8 0 - 0 1 ot) 
0180-0100 
0180-0100 
0 18 0-0100 
0 18 0-0100 


C:FXD ELECT 4.7 

C:FXD ELECT 4.7 

C:FXD ELECT 4.7 UF 
C:FXD ELECT 4.7 UF 
C:FXD ELECT 4.7 UF 




AIOC7 
A10C8 
A IOCS 
AIOCIO 
AlOCli 


0180-0100 

0180-0100 

0180-0100 

0180-0100 

0180-0100 


C:EXD ELECT 4-7 UE 10% 35VDCW 

C:FXD ELECT 4-7 UF 10% 35VDCW 
C:FXD ELECT 4 . 7 UF 10% 35VDCW 
C:FXD ELECT 4 . 7 UF 10% 35VDCW 
CFXD ELECT 4 . 7 UF 10% 35VDCW 




AIOC12 
A10C13 
^ AiOClA 
AIQCIS 
AIOCIA 


0180-0100 

0140-0179 

0140-0155 

0160-2261 

0160-2211 


C:FXD ELECT 4.7 UE 10% 35VDCW 
C:EXD MICA 1000 PE 2% 

C:EXD MICA 1325 PE 1% 500VDCW 
C:EXD ELECT 15 UE 5% 500VDCW 
C:EXD ELECT 510 UE 5% 300VDCW 




AI0C17 


0160-2211 


C:FXD MICA 510 PE 5% 300VDWC 




AlOCAl 

A10CP2 


08405-8004 


DWDES.SILICON MATCH PAIR 
PART OF AlOCRl 




A10CP3 

31CCBA 

A10CR5 

A10CP6 


08405-8004 

08405-8004 


DIODESiSILICON MATCHED PAIR 
PART OF A10CR3 
DIODESiSILICON MATCHED PAIR 
PART OF A10CR5 




AlOLl 


9100-1628 


COILiMOLDED CHOKE 43.0 UH 5% 




AlOPFl 


5020-2045 


CARD EXTRACTIOR 




AlOOl 


1854-0371 


TRANSISTOR:SILICON NPN 




A1002 

A1003 

AIQ04 


1854-0371 

1856-0371 

1854-0371 


TRANSISTOR:SILICON NPN 
TRANSISTOR:SILICON NPN 
TRANSISTOR:SILICON NPN 




AlORl 


0757-0428 


R:FXD MET ELM 1.62K OHM 1 % 1/8W 




A10P2 

A10P3 

AlORA 

A10R5 

A10R6 


0751-0288 

0757-0438 

0757-0280 

0757-0406 

0698-3444 


R:EXD MET ELM 9.09K OHM 1% 1/8W 
R:EXD MET ELM 5.11K OHM 1% 1/8W 

R:FXD MET FL 

R:EXD MET ELM 182K OHM 1% 1/8W 

R:FXD MET ELM 316 OHM 1% 1/8W 




A10R7 

A10R8 

A10R9 

AlORlO 

AlORU 


0757-0280 

0698-3441 

0698-3153 

0757-0439 

0698-0082 


R:FXD MET ELM IK OHM 1% 1/8W 
R:FXD MET ELM 215K OHM 1% 1/8W 
R:FXD MET ELM 3.83K OHM 1% 1/8W 
R:EXD MET ELM 6.81K OHM 1% 1/8W 
R:FXD MET ELM 464 OHM 1% 1/8W 





# See introduction to this section for ordering information 
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Model 8405A 



TMll-6625-2856-14 



Table 6-1. Reference Designation Index (Cont'd) 






*191112 

*l»|2 

mmi* 

ftlWf* 



0698-3155 
0698-3405 
0 6 9 8 - 3 1 3 6 
0698-3430 
0 6 9 8 - 3 1 5 5 



R:FXD MET ELM 4.64K OHM 1% 1/8W 

R:EXD MET ELM 1.33K OHM 1% 1/2W 

R:EXD MET ELM 17. 8K OHM 1% 1/8W 

R:EXD MET ELM 147 OHM 1% 1/8W 

R:EXD MET ELM 4.64K OHM 1% 1/8W 



mmM. 

Aiwia 

iliSM 



0698-0082 
0 6 9 8 - 3 1 3 6 
0698-3405 
0698-3442 
0757-0422 



R:EXD MET ELM 464 OHM 1% 1/8W 

R:EXD MET ELM 17. 8K OHM 1% 1/8W 
R:FXD MET ELM 1.33K OHM 1% 1/2W 
R:EXD MET ELM 237K OHM 1% 1/8W 

R:EXD MET ELM 909 OHM 1% 1/8W 



mmm 

M%mm 

All 



0698-3440 

0757-0394 

0757-0394 

08405-6057 



R:EXD MET ELM 196 OHM 1% 1/8W 

R:EXD MET ELM 51.1 OHM 1% 1/8W 
R:EXD MET ELM 51.1 OHM 1% 1/8W 

BOARD ASSY:IE SAMPLER 



AliCl 



0 1 6 0 - 2 2 7 6 



C:EXD MICA 34000 PE 2% 



aiici 

AIIC4 
At ICS 
AIIC4 

AllCt 

AllCi 

Al 1C la 

Alien 

micia 

Aiicta 

AI1CI4 

AltCIS 

AliCIA 

AIICU 
at 1C It 
AllClt 
AIIC20 

Aiieti 

AI1C» 

AllCiS 

AI1CII4 

AIIC8S 

AllCtt 



0 1 6 0 - 2 2 7 6 
0 18 0-0116 
0140-0156 
0 1 4 0 - 2 2 7 7 
0 1 60- 227 7 

0160-0174 

0140-0170 



0 14 0-0179 

0160-2917 



0 14 0 - 

0 14 0 



0 18 0 - 
0 16 0 - 



0 17 0 

0 17 9 



0 116 

0 17 4 



1901-0040 



19 0 1 
190 1 
190 1 
1902 
190 1 



- 0 0 4 0 
-0040 
-0040 
-0104 
-0040 



C:EXD ELECT 4-7 UE 300VDCW 
C:EXD ELECT 4-7 UE 35VDCW 
C:EXD MICA 1500 PE 2% 

C:EXD MICA 15000 PE 2% 

C:EXD MICA 15000 PE 2% 

C:EXD ELECT 4-7 UE 25VDCW 

C:FXD ELECT 4-7 UE 300VDCW 

NOT ASSIGNED 

NOT ASSIGNED 

C:EXD MICA 1000 PE 2% 

C:EXD CER 0.05 UE + 80-20 % lOOVDCW 

C:EXD MICA 1000 PE 2% 

NOT ASSIGNED 

NOT ASSIGNED 

C:EXD MICA 5600 PE 5% 300VDCW 

C:EXD MICA 1000 PE 2% 

NOT ASSIGNED 

C:EXD ELECT 4-7 UE 35VDCW 

C:EXD ELECT 4-7 UE 25VDCW 

DlODEiSlLlCON 30MA 30MV 

DIODE: SILICON 30MA 30MV 
D10DE:S1L1C0N 30MA 30MV 
D10DE:S1L1C0N 30MA 30MV 
DIODE BREAKDOWN:SlLlCON 16.2V 5% 

D I O D E : S I L I C O N 30MA 30MV 



AUC87 

AllCtt 

AllCM 

AIICAIO 

AIIC8II 



1901-0040 

1901-0025 

1901-0025 

1901-0040 

1901-0040 



DIODE: SILICON 30MA 30MV 
DIODE: SILICON 30MA 30MV 
DIODE: SILICON 30MA 30MV 
DIODE:SILICON 30MA 30MV 
DIODEiSILICON SOMA 30MV 



# See introduction to this section for ordering information 
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TMl 1-6625-2856-14 



Model 8405A 



Table 6-1. Reference Designation Index (Cont'd) 





1 




juicaii 

#H€MS 


1901-0040 

1901-0040 

1901-0040 

1901-0040 

1901-0040 


D I 0 D E : S I L I C 0 N 30MA 30MV 
DIODEiSILICON 30MA 30MV 
D I 0 D E : S I L I C 0 N 30MA 30MV 
DIODEiSILICON 30MA 30MV 
D I 0 D E : S I L I C 0 N 30MA 30MV 




AllCttt 

HI lean 


1901- 0040 

1902- 0184 
1901-0040 
1901-0040 
1901-0040 


D I 0 D E : S I L I C 0 N 30MA 30MV 
DIODE BREAKDOWN:SILICON 
D I 0 D E : S I L I C 0 N 30MA 30MV 
DIODE: SILICON 30MA 30MV 
DIODE:SILICON 30MA 30MV 


16.2V 5% 




1901-0040 


DIODE:SILICON 30MA 30MV 




Hiiaai 


5020-2045 


CARD EXTRACTOR 




AIICI 


1 8 5 6 - 0 0 7 1 


TRANSISTOR:SILICON NPN 




HIICI 

HIICS 


1 8 5 4 - 0 0 3 9 
1205-0018 
1853-0010 
1 8 5 4 - 0005 
1 8 5 4 - 0005 


TRANSISTOR:SILICON NPN 

HEAT SINK 

TRANSISTOR:SILICON NPN 
T R A N S I S T 0 R : S I L I C 0 N NPN 2N708 
TRANSISTOR:SILICON NPN 2N708 


HUM 

H11C7 


1853-0010 
1 8 5 4 - 003 9 


TRANSISTOR:SILICON PNP 
TRANSISTOR:SILICON NPN 


23053 


Hiiai 


0698-3136 


R:FXD MET ELM 17.8K OHM 1% 1/8W 


H1192 

H11H3 

H1IH4 

Hiias 

HIIHH 


0 6 9 8 - 3 1 5 1 
0757-0428 
0 6 9 8 - 3 1 5 3 
0698-0082 
0698-3431 


R:EXD MET ELM 2.87K OHM 

R:EXD MET ELM 1.62K OHM 

R:EXD MET ELM 3.83K OHM 

R:EXD MET ELM 464 OHM 1% 

R:EXD MET ELM 23. 7K OHM 1 


1% 1/8W 
1 % 1 / 8 W 

1 % 1 / 8 W 

1 / 8 W 
% 1 / 8 W 


HUH? 

HllPfi 

411H9 

HilftlO 

HllHlI 


0757-0280 

0757-0815 

0757-0815 

0757-0401 

0757-0401 


R:EXD MET ELM IK OHM 1% 1/8W 

R:EXD MET ELM 562K OHM 1% 1/2W 

R:EXD MET ELM 562K OHM 1% 1/2W 

R:EXD MET ELM lOOK OHM 1% 1/8W 

R:EXD MET ELM lOOK OHM 1% 1/8W 


AI1P12 

AIIR13 

AtlfU4 

A11P13 

AIIR16 

A11R17 


0757-0465 

0757-0465 

0698-0084 


R:EXD MET ELM lOOK OHM 1% 1/8W 
R:EXD MET ELM lOOK OHM 1% 1/8W 
NOT ASSIGNED 

R:EXD MET ELM 2.15K OHM 1% 1/8W 

NOT ASSIGNED 

NOT ASSIGNED 


A11R18 

A11P19 

A11P20 

AUR21 

A1IP22 


0698-0084 

0698-3450 

0698-3162 

0698-3154 

0698-3162 


R:EXD MET ELM 2.15K OHM 
R:EXD MET ELM 42. 2K OHM 
R:EXD MET ELM 46. 4K OHM 
R:EXD MET ELM 4.22K OHM 
R:EXD MET ELM 46. 4K OHM 


1 % 1 / 8 W 

1% 1/8W 
1 % 1 / 8 W 

1 % 1 / 8 W 

1 % 1 / 8 W 


AUA23 

AUP24 

A11R25 

AIIA26 

A11R27 


2100-1761 

2100--1760 

0698-3450 

0698-0084 


R:VAR WW lOK OHM 5% IW 
R:VAR WW lOK OHM 5% IW 
R:EXD MET ELM 42. 2K OHM 
R:EXD MET ELM 2.15K OHM 
NOT ASSIGNED 


1% 1/8W 
1% 1/8W 



# See introduction to this section for ordering information 
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Table 6-1. 



f 


:§ fteiE N<&. 




iiM> 


1 #||W# 

1 

m%Bm 
1 mmmm 

i 

j aitfi 


»«#-S43l 


mt a*»3« mm m urn 

Mlf ilSSliNfe 
Wl 4ISSICMA 

rnifm mt lrk.H 2^.7 MK IS I7SII 




e^m-ms2 










mmsfmtmmim 




•la 




fmmo sssvssfM&n 




M3CI 




ttfm N¥ a.et m los aeovacii 




M%IC3 

iliac s 

iliac 4 


a&«c>@i«3 

OMH29&3 

Cl4«-0l«7 

atao-oi<s3 


€s,(-*D MIC* sa #1= 3>S 

CiS-m cfs 0.01 m •m-20M loovecw 

£s7xa NtCA IM #7 &S 300 VOCM 

e.s7xe fiiCf 0.33 m aos 35wm:w 

C«7X0 m 0.033 lOS aOOVOCH 




Mac? 

MiCi 

4iac% 

Maci0 
1 Mac II 


0%§^mw 

t 


CS7X0 NILA 100 p#- as 

csfxo cfR o.oa UP aos soovosii 
&SPX0 CPK 1.0 UP aos asvecN 

CSPXO CiN 0.0S Iff »80-a0S lOOWMh 
CSPXO iiECT 0.0 UP lOS 39VOCO 




4iacia 

4iaCt3 

iliac 14 
4iacis 

4iaCI6 


aiic-0ii# 

M40-224I 

@I4C«224I 

0l4C-2a4l 

CliC-HI6ll 


Uf30 iiiCf 4*3 103 3530CII 

CSfJlO 033 15 5S 500¥0Cli 

afXO 033 15 58 50090011 

0SfX0 0£3 15 58 5009008 

CS£X0 EieCf 4.7 m 108 359008 




Aiacni 


1^1-0025 


OCIiOiS $111003 l0Oif9 10033 




Aiacua 

Aiacfii 


1 

1901*0040 

1901*0040 


01006:$ El 1003 3034 30MV 
O10O£S$I1I003 3034 3089 




&i2mpi 


5020*2044 


0430 £X 1340 103 




4|?€l 


1354*0071 


l343$l$fCms SILICON NP4 




Maoa 

4iac3 

AiaC4 

412CS 

412C6 


1354*0071 

1354*0071 

1353*0009 

1354*0071 

1353*0010 


fK4N$l$TO3:$1110ON NPK 
m4NSl$TO3:$lLlC0N NP6 
T3AN$lSr03:$lliC0N PHP 
TRAN$1S703:$111C08 NP6 
T34N$ISI03:$I11C0N P8P 




4iac? 

iiaacd 

AtaC9 

Aiacio 


1353*0020 

1354*0071 

1354*0071 

1851*0020 


TRAN$lSr03:$ILlCON PNP 
fH4N$lSTQ3:$llEC0N NPh 
7k48$ISTUR:$IllC0N NPN 
T3AN$E$fO3:$ILl0ON PNP 




&IZ&1 


0693*3459 


RIfXO MET ElM 3333 OHM 18 1/38 




4I2R2 

A12R3 

AI2A4 

4I2R5 


0693*3162 

0757-0442 

0693*3150 

0693*3455 


3:EX0 MET ElM 46.4K OHM 18 1/88 
R:EX0 met ElM lO.OK OHM 18 1/38 
K:fX0 MET ElM 2.37K OHM IS 1/38 
HifXO MET ElM 2613 OHM 18 1/38 





# See introduction to this section for ordering information 



6-15 




TM 11-6628-2856-14 



Model 8695A 



Table 6-1. 




Alii# 

Mill 

Alilt 

Atilf 

Alii I® 

Aliiii 

Aliiii 

Aiiiii 

A til I# 
Aliiii 

Aiill# 
Atilt 7 

Atilt® 

Atilt® 

Aliin 

Atilii 

Atilii 

Atilii 

Atiii# 

AtiliS 

Atili# 

Atilii 

Atilii 

Atiii® 

AtillO 

AtilSt 

Atilii 

Atilii 

Atill# 

Atilii 

Atilii 

Atilii 

Atiii® 

Atill9 

AtillO 

Atillt 

Atilii 

Atilii 

Atilii 



0757-0438 

0698-0083 

0757-0290 

0698-3440 

0698-0083 

0757-8442 

0698-0084 

0757-0290 

0698-3449 

0698-3449 

0757-0461 

0698-3453 

0698-3158 

0757-0200 

0757-0465 

0757-0441 

0757-1094 

0698-3449 

0757-0460 

2100-0942 

0698-3152 

0698-4315 

0698-3158 

0757-0346 

0686-1055 

0698-3449 

0698-315 

0757-0462 

0757-0447 

0698-0083 

0698-3150 

0757-0394 

0757-0394 

0698-3454 

0698-3440 

0698-3440 

0698-3440 

0698-3440 

0757-0280 

08405-6013 

0140-0157 



R:FXD NET ELM 5.11K OHM IX 1/8W 
R:FXD NET FLM 1.96K OHM IX 1/8W 
R:FXD NET FLM 6.19K OHM IX 1/8W 
R:FXD NET FLM 196 OHM IX 1/8W 
R:FXD NET FLM 196 OHM IX 1/8W 

R:FXD NET FLM lO.OK OHM IX 1/8W 
R:FXD NET FLM 2.15K OHM IX 1/8W 
R:FXD NET FLM 6.19K OHM IX 1/8W 
R:FXD NET FLM 28.7K OHM IX 1/8W 
R:FXD NET FLM 28.7K OHM IX 1/8W 

R:FXD NET FLM 68.1K OHM IX 1/8W 
R:FXD NET FLM 196K OHM IX 1/8W 
R:FXD NET FLM 3.83K OHM IX 1/8W 
R:FXD NET FLM 5.62K OHM IX 1/8W 
R:FXD NET FLM lOOK OHM IX 1/8W 

R:FXD NET FLM 8.25K OHM IX 1/8W 
R:FXD NET FLM 1.47K OHM IX 1/8W 
R:FXD NET FLM 28.7K OHM IX 1/8W 
R:FXD NET FLM 61.9K OHM IX 1/8W 
R: VAR FLM 50K OHM 20X 3/4W 

R:FXD NET FLM 3.48K OHM IX 1/8W 
R:FXD COMP 430 OHM 5% 1/2 W 
R:FXD NET FLM 23.7K OHM IX 1/8W 
R:FXD NET FLM 10 OHM IX 1/8W 
R:FXD COMP 1 MEGOHN 5X 1/2W 

R:FXD NET FLM 28. 7K OHM 1/8W 
R:FXD NET FLM 4.64K OHM 1/8W 
R:FXD NET FLM 75.0K OHM IX 1/8W 
R:FXD NET FLM 16. 2K OHM 1/8W 
R:FXD NET FLM 1.96K OHM IX 1/8W 

R:FXD NET FLM 2.37K OHM IX 1/8W 
R:FXD NET FLM 51.1 OHM IX 1/8W 
R:FXD NET FLM 51.1 OHM IX 1/8W 
R:FXD NET FLM 215K OHM 1/8W 
R:FXD NET FLM 196 OHM IX 1/8W 

R:FXD NET FLM 196 OHM IX 1/8W 
R:FXD NET FLM 196 OHM IX 1/8W 
R:FXD NET FLM 196 OHM IX 1/8W 
R:FXD NET FLM IK OHM 1/8W 

BOARD ASSY: EQUALIZER 

C: FXD NICA 1857 PF IX 



Ataci 

Ataca 

AtacA 

Atacs 

AtaCA 



0180-1746 

0160-0168 

0160-0168 

0140-0182 

0160-2279 



C:FXD ELECT 15 UF lOX 20VDCW 
C:FXD MY 0.1 UP lOX 200VDCW 
C:FXD MY 0.1 UF lOX 200VDCW 
C:FXD MICA 5000 PF 2X 
C:FXD NICA 880 PF 2X 300VDCW 



# See introduction to this section for ordering information 
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Model 8405A 



TM 11-6625-2856-14 



Table 6-1... 



r 


if I'nU. 






1 


9M#-22*i 


&£f»» tm 1% ^ ^ S0OVIKH> 




1 




CsfSCt CM 1% f'f' M ‘mvecw 




1 




csf.«e CM li ff m Mffiwoctf 




I #imi 




tMlSMOLOfO Ct«Kf 910.0 «NI M 




i 

f «IXJ 




iKMSISIlMISSiilCIM Mtfi* 








mm 




1 MMl 


%m4^mn 






j M%m% 




MstxB mt f&m *2M om is um 




i; mm^ 




tiZfrXB Hit itm S.2M OKI* IS t/M 




1 tUMi 




Htim FCN I.06K OHM tS l/M 




1 ai3*4 




HiiXB mi fim t?.8« OHH IS 1/80 




1 *|3«S 




ssfxo Her fim 2i.7s mm is i/ait 




1 HIM# 




MS MO MCI MH 102 OHM IS I/8H 




tlia? 


ai%T-04C2 


tufMO mt ftm no OHW is t/am 




1 




tuMO MSI MM I9.M OHM IS I/8H 




^ M3»% 


1 0a%#-ii3a 


ksfso Mil MM 261 OHM IS I/8H 




j 4l3aiS 


gaft^jtAt 


MSMO MfT MM S8.3UI OHM IS 1/811 




^l^tl 


1 0ISf-t4^4 


KSi-XO N€f MM t.lOK CMN IS I/8M 






i 


WS8XO MCI MM I6.2K OHM IS I/8H 




ik%m%3 


07S7*0«2C 


HXfXO MEI f-im no OHM IS 1/8M 






1 a«98-ooti% 


Hiif Pin 2«i5a wm la i/an 




ill 3^ IS 


oasi-JiBa 


ataxo M€f f^AN 17.88 IS 1/88 






a?S7-G43S 


asfxo Mar ^ut 6.8ix ohm is i/8s 




Alim? 


QKl^mC3 


asfXO N£f Pill 121 OHti IS I/8H 




At Bat a 


oast-oota 


msfXB 8£f ftm 464 OHa IS 1/88 




AIBaiS 


aasi-aci2 


asfxo ftil 464 OHM IS 1/88 




AIBPaO 


oasa-34ao 


mzfXO M£f FIN 196 OHM IS I/8U 




AiBaai 


casa*BaaCi 


asFXO MF7 FAM 196 OHM IS 1/88 




AiBaaa 


oasa-isao 


asFXO NF7 FAM 196 OHM IS I/8M 




AIA 


oeacs-aaia 


nuaao ASSSS9I0 




AlACI 


0ia0«2055 


CzfXO CAP 0.01 UF 480-208 lOOSOAb 




AIAC? 


014€«0Ua 


CsFXO MICA 100 FF 2S 




AI^B 


oido-ooai 


tsFXO EAFC7 lOOUF 4100S-I08 1SV0C8 




AI4C4 


0160- 20 S5 


CSFXO CER 0.01 UF 480-208 lOOVOCU 




AI4C5 


0I4O-O2OA 


CsFXO MICA 47PF 58 MFO 500V0CU 




A14CA 


0140-0176 


CSFXO MICA 100 FF 28 




AI4C1 


0180-0116 


CSFXO EAECT 6.8 UF lOS 35VOCH 




AlACS 


0140-0204 


CSFXO MICA 47FF 5S NPO 50080CM 




AlACS 


0140-0176 


CSFXO MICA 100 FF 28 




AI4CI0 


0150-0051 


CsFXO CER 100 FF 600V0CU 




A14C1I 


0180-0138 


CSFXO EAECT lOOUF *^1041008 40V0C8 




AI4C12 


0180-0100 


CsFXO EAECT 4.7 UF 108 35V0C8 




AISCIB 


0150-OC69 


CsFXO CER 1000 FF 4100-208 500V0CU 




AIACIA 


0180-0291 


CsFXO EAECT 1.0 UF 108 3590CU 




AlACtS 


0180-0116 


CsFXO EAECT 6.8 UF 108 35VDC8 





# See introduction to this section for ordering information 
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TM 11-6625-2856-14 



Model 8405A 



Table 6-1. IMertwe Mm 



1 






Kuiit 


4I4CI* 

M«C17 


0160-2055 

0160-2261 


CiFXD CER 0.01 UF 480-20X lOOVDCW 
CiFXD CER 15 PF 5X 500VDCW 




«i«cei 


1901-0040 


DIODE: SILICON 30HA 30WV 




^|4Ct4 

#l4Cil3 


1901-0040 

1901-0040 

1901-0040 

1901-0040 

1901-0040 


DIODE: SILICON 30HA 30WV 
DIODE: SILICON 30HA 30WV 
DIODE: SILICON 30HA 30WV 
DIODE: SILICON 30HA 30WV 
DIODE: SILICON 30HA 30WV 




£t«€ft7 

Jll4Cit8 


1901-0040 

1901-0040 


DIODE: SILICON 30HA 30WV 

DIODE: SILICON 30HA 30WV 




11411 


9140-0138 


COIL/CHOKE 180 UH 5X 




A1412 

31413 


9140-0096 

9140-0138 


COIL:FXD RE 1 UH 
COIL/CHOKE 180 UH 5X 




314C1 


1854-0071 


TRANSISTOR:SILICON NPN 




A14€? 

314C3 

314€4 

A1405 

A1406 


1854-0071 

1854-0071 

1854-0003 

1853-0009 

1853-0009 


TRANSISTOR:SILICON NPN 
TRANSISTOR:SILICON NPN 
TRANSISTOR:NPN SILICON 
TRANSISTOR:SILICON PNP 

TRANSISTOR:SILICON PNP 




A1407 


08405-8003 


TRANSISTOR:NPN SILICON SELECTED 




A1408 


08405-8003 


TRANSISTOR:NPN SILICON SELECTED 




A14R1 


0698-0085 


R:FXD NET ELM 2.61K OHM IX 1/8W 




A14R2 

A14R3 

A14D4 

A14R5 

A14G6 


0757-0280 

0698-3243 

0757-0443 

0757-0199 

0757-0317 


R:FXD NET ELM IK OHM IX 1/8W 

R:FXD NET ELM 178K OHM IX 1/8W 
R:FXD NET ELM ll.OK OHM IX 1/8W 

R:FXD NET ELM 21. 5K OHM IX 1/8W 
R:FXD NET ELM 1.33K OHM IX 1/8W 




A14R7 

A14R8 

A14619 

A14R10 

A14P11 


0757-0465 

0757-0442 

0698-0083 

0698-0083 

0757-0346 


R:FXD NET ELM lOOK OHM IX 1/8W 
R:FXD NET ELM lO.OK OH IX 1/8 W 

R:FXD NET ELM 1.96K OHM IX 1/8W 

R:FXD NET ELM 1.96K OHM IX 1/8W 

R:FXD NET ELM 10 OHM IX 1/8W 




A14R12 

A14R13 

A14R14 

A14R15 

A14R16 


0757-0416 

0698-0083 

0698-0083 

0698-4037 

0757-0442 


R:FXD MET ELM 511 OHM IX 1/8W 
R:FXD NET ELM 1.96K CHM IX 1/8W 
R:FXD NET ELM 1.96K OHM IX 1/8W 
R:FXD NET ELM 46.4 OHM IX 1/8W 

R:FXD NET ELM lO.OK OHM IX 1/8W 




A14R17 

A14R18 

A14R19 

A14R20 


0757-0442 

0698-4037 

0698-3153 

0698-3155 


R:FXD NET ELM lO.OK OHM IX 1/8W 
R:FXD net ELM 46.4 OHM IX 1/8W 
R:FXD net ELM 3.83K OHM IX 1/8W 
R:FXD net ELM 4.64K OHM 1 X 1/8W 





# See introduction to this section for ordering information* 
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Model 8405A 



TM 11-6625-2856-14 



Table 6-1. Reference Designation Index (Cont'd) 







OoscriiMioii tt 




[ ■ — 

i 

a 1^0 


0698-3155 

0698-3153 

0757-0706 

0698-3440 


KxfXO N£T FIN 4.64K OHM IS l/Sh 
K:FX0 HFT FIM 3.4I3X CHN IS tySM 
KSFXO Mer FLM $1.1 OMM IS IJMU 
KXFXU NFl FtN 196 OHM IS 1/SU 






08405-6015 


dOAMO ASSVS PULSE CENERATOR 




1 atsci 


0160-0342 


C«FXO MICA aOO PF IS 30OVOCH 




&15C2 

A15C3 

A15C5 

iklSCh 


0150-0121 

0150-0121 

0140-0206 

0180-0100 

0150-0050 


CsrXO 0.1 UF ^dO-20« ^OVOCU 

CsFXO CFft 0.1 UF «80-20S 50VOCW 
CiFXO mica 210 PF 53 
CiFXO ELECT 4.7 UF lOS B5VOCU 
CiFXO CFR 1000 PF bOOVOCU 




ai5C7 


0140-0176 


C£FXO MICA IJO PF 2 % 






1901-0441 


OUrVFlSIEP RECOWERV SIL.XON 90-160NS 




AIMg) 


1901 - 0047 

1902 - 0126 
1901-0040 


OlOOE JUNCT10M:SIUCOM 20PIV 
ULCOE BR£AKOOttN:2.blV 53 
OlOOE: SILICON 30MA 30toW 




A15i 1 


9140-0138 


CUIL/CHOKE 180 UM 53 




A15L2 

AIS4.3 

A15L4 

A15i5 


9140-0096 

9140-0096 

9140-0181 

9140-0096 


CUlL:FXO RF 1 UH 
OilL^FXD RF 1 UH 
CU1L:FX0 RF 22UH 53 
CU1L:FX0 RF 1 UH 




A15C1 


1854-0035 


TH ANSI STOP :NPN SILICON 




A15Q2 


1853-0009 

1205-0012 


TRANSISTOR: SILICON PNP 

HEAT 0 I SSIPATOR: SEMICONDUCTOR 




AI5D1 


0757-0394 


R:FX0 net FLM 51.1 OHM IS L/8U 




A15A2 

A15R3 

A15AA 

A15B5 

A15R6 


0757-0394 

2100-1756 

0757-0405 

0698-3403 

0757-0198 


R:FX0 net FLM 51*1 OHM 13 1/8U 
R:VAR hr 200 OHM 53 IN 
R:FXO NET FLM 162 OHM 13 L/8H 
R:FX0 net FLM 348 OHM 13 1/2U 
R:FX0 met FLM 100 OHM 13 1/2U 




Al5fi7 

A15A8 

AtSA^ 


0698-3442 

0698-3405 

0766-0024 


R:FXD net FLM 237 OHM 13 1/8H 
R:FX0 net FLM 422 OHM 13 1/2N 
R:FX0 met FLM 260 OHM 23 3H 




AiSTl 


9100-1698 


TR AN SFOR MER: PULSE 




Alb 


08405-6016 


BOARD ASSY: POWER SUPPLY 




AlbCl 


0180-0050 


C^FXO ELECT 40 UF *75-103 50VOCto 




A16C2 

A16C3 

A16CA 

A16C5 


0180-0230 

0180-0138 

0180-0050 

0180-0230 


C:FXO ELECT 1.0 UF 203 5OV0CU 
C:FXO ELECT lOOUF -10*1003 40YDCN 
C:FXO ELECT 40 UF *75-103 50VOCM 
C: FXO ELECT 1.0 UF 2DS 50YOCti 





# See introduction to t[hls section for ordering information 
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TM 11-6625-2856-14 



Model d4CBA 



Table 6-1. Reference Designation Index (Cont’d) 



1 


Reference 

Designation 


Part No. 


Description # 


mmm 


A16C6 


0180-0138 


CzfXD ELECT lOOUf -|0«>100g ^OVOCU 




A16CR1 


1901-0026 


OICOEZSILICQH 0.75A 200 RiV 




A16CA2 


1901-0026 


OiOOEiSlLlCON 0.75A 200 PLV 




A16CA3 


1902-0062 


OlOOE 8REAKOaWN:3.7»V 




A16CA4 


1901-0033 


01G0E:SILIC0fit lOONA 180UV 




A16CA5 


1901-0033 


OiOOEsSILlCOM lOOMA 180MV 




A16CR6 


1901-0033 


DIODE :SIL1CQM lOONA 180WV 




A16CB7 


1902-0057 


DIODE BREAK00UN:6.49V 




A16CA8 


1901-0026 


DlODEsSlLlCON 0.75A 200 RiV 




A16CR9 


1901-0026 


DiCDEsSlLICON 0.75A 200 RiV 




A16CR10 


1902-0062 


DIODE aREAKDOUNs3.75V 




AI6CR11 


1901-0033 


DIODE:Sll.lCON lOOMA 180UV 




A16CB12 


1901-0033 


DIODESSILICON lOOMA 180MV 




A16CR13 


1901-0033 


DiODEsSILICON lOOMA I80UV 




A16CRH4 


1902-0057 


DIODE BREAK00UNS6.A9V 




A16RF1 


5020-2045 


CARD EXTRACTOR 




A16CI 


1854-0020 


TRANSISTOR:MPN SILICOK 




A1602 


1853-0009 


TRANSISTGR:SILIC0N Ph? 




A16C3 


1854-0071 


TRANSISTOR: SILICON NPN 




A16C4 


1854-0020 


TRANS 1ST0R:NPN SILICON 




A16C5 


1853-0009 


TRANSISTOR:SILICON PNP 




A16C6 


1854-0071 


TRANSISTOR:SILiCON HPh 




AI6R1 


0811-0040 


R£PXD UU 1 OHM IX 5U 




A16R2 


0757-0198 


R:PXD NET ELM TOO OHM Ig 1/2U 




A16R3 


0757-0317 


R:PXD MET ELM 1.33R OHM IS I/8U 




A16R4 


0698-3155 


R:EXD net elm 4.64R OHM IS l/BM 




A16R5 


0757-0424 


R£EXO NET ELM lOR OHM IS I/8H 




A16R6 


0811-0040 


R:EXD MU 1 OHM IS 5U 




A16R7 


0757-0424 


R:EXD net ELM l.IOK OHM IS I78U 




A 16 Re 


0757-0077 


R:EX0 elm 1.2K OHM 2S IMU 




A16R9 


0757-0398 


RSEXD NET ELM 75 OHM IS I/BM 


j 


A16R10 


0698-0084 


R:EX0 met elm 2.I5K OHM IS I/8M 




AI6R11 


2100-0328 


R: VAR MM 500 OHM IDS LIN IM 




A16R12 


0757-0424 


R:EXO MET ELM I.IOK OHM IS I/8U 




A16R13 


0811-0040 


RlEXD MU I OHM IS 5U 




A16R14 


0757-0198 


R:EX0 net elm IOO OHM IS W2M 




A16R15 


0757-0317 


RiEXD NET ELM 1.33K OHM iS 1/BM 




A16R16 


0698-3155 


R:EXO NET ELM 4.64R OHM IS I/BM 




A16RI7 


0757-0424 


RXFXO NET ELM I.IOX OHM IS I/BM 




A16R18 


0757-0424 


R:EX0 net elm l•IOX OHM IS I^BM 




A16R19 


0811-0040 


H:EX0 mm I OHM IS 5M 




A16R20 


0757-0077 


RIEXO ELM |«2X OHM 2S l/4ni 




AI6R21 


0757-0398 


RlEXO MET ELM 75 OHM IS I/BM 




AI6R22 


0698-0084 


RSEXD NET ELM 2.I5R OHM IS I/BM 




A16R23 


2100-0328 


as VAR MM 500 OHM lOS LIN IM 




A16R24 


0757-0424 


RSEXO MET ELM I.ION I^M IS I/BM 




A17 


08405-6017 


OELAV LINE ASSV 
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# See Intfodw^lkni to ihm im 






Model 8406A 



TM 11-6625-2856-14 



Table 6-1. 



I 


^SusNo. 1 






i HI* 


08405-6003 


BOARD ASSY: ISOLATION AMP. 




1 AIWI 


0180-0100 


CiFXD ELECT 4.7 UE lOX 35VDCW 




MM2 
i' *i«ei 
«liC« 
MiC$ 
«iac« 


0150-0121 

0180-0137 

0160-2120 

0180-0100 

0180-0100 


CiEXD CER O.I UE -80-20X 50VDCW 
CiEXD ELECT 100 UE 20X lOVDCW 
CiEXD MICA O.OIUE IX 
CiEXD elect 4.7 UE lOX 35VDCW 
CiEXD elect 4.7 UE lOX 35VDCW 




H|«p? 

ni«;i 

mmm 

Mtmii 


! 0180-2071 

0180-0100 
0180-0100 
0180-0100 
j 0180-0100 


CiEXD elect 0.022 UE lOX 35VDCW 
CiEXD elect 4.7 UE lOX 35VDCW 
CiEXD elect 4.7 UE lOX 35VDCW 
CiEXD elect 4.7 UE lOX 35VDCW 
CiEXD elect 4.7 UE lOX 35VDCW 




Mima 
Mim i3 
Mimm 
HIM IS 
HIMI* 


0180-0100 

0180-0100 

0180-0100 

0180-0100 

0160-2143 


CiEXD elect 4.7 UE lOX 35VDCW 
CiEXD elect 4.7 UE lOX 35VDCW 
CiEXD elect 4.7 UE lOX 35VDCW 
CiEXD elect 4.7 UE lOX 35VDCW 
CiEXD CER 2000 PE +80-20X lOOOVDCW 




MM 17 


0160-2261 


CiEXD CER 15 PE 5X 500VDCW 




MMtl 

HISCS2 


08405-8004 


DIODE: SILICON HATCHED PAIR 
PART OP A18CRI 




M8it 


9100-1719 


COILiVAR 




M8i2 


9140-00114 


COILiPXD RE 10 UH 




M6PPI 


5020-2045 


CARD EXTRACTOR 




M8€l 


1854-0071 


TRANSISTOR: SILICON NPN 




AiaG2 

M803 

M86H 

M8GS 

M8€6 


1854-0071 

1854-0071 

1854-0071 

1854-0071 

1854-0071 


TRANSISTOR: SILICON NPN 
TRANSISTOR: SILICON NPN 
TRANSISTOR: SILICON NPN 
TRANSISTOR: SILICON NPN 
TRANSISTOR: SILICON NPN 




M8RI 


0757-0459 


RiPXD MET ELM 56. 2K OHM IX 1/8W 




M8P2 

M883 

M8P4 

M8PS 

M8P6 


0698-3157 

0698-3157 

0757-0442 

0698-3160 

0757-0280 


RiPXD MET ELM 19. 6K OHM IX I/8W 

RiPXD MET ELM 19. 6K OHM IX 1/8W 

RiPXD met ELM 10. OK OHM IX 1/8W 

RiPXD met ELM 31. 6K OHM IX 1/8W 

RiPXD met ELM IK OHM IX 1/8W 




M8P7 

M8P8 

M88S 

M8PI0 

M8RH 


0757-0444 

0698-0083 

0757-0442 

2100-1760 


RiPXD met ELM 12. IK OHM IX 1/8W 
RiPXD met ELM 1.96K OHM IX 1/8W 
NOT ASSIGNED 

RiPXD met ELM 10. OK OHM IX 1/8W 
RiVAR WW 5K OHM 5X IW 




M8RI2 

M8P13 

M8814 

M88IS 


0757-0447 

0757-0278 

0757-0428 

0757-0428 


RiPXD met ELM 16. 2K OHM IX 1/8W 
RiPXD met ELM 1.78K OHM IX 1/8W 
RiPXD met ELM 1.62K OHM IX 1/8W 
RiPXD met ELM 1.62K OHM IX 1/8W 
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AIWI6 
AI8AU 
Aisaia 
AIM 19 
AlAAM 


0757-0288 

0757-0438 

0757-0280 

0757-0394 

0698-3444 


RiFXD NET ELM 9.09K OHM IX 1/8W 
R:EXD NET ELM 5.11K OHM IX 1/8W 
RiEXD NET ELM IK OHM IX 1/8W 
RiEXD NET ELM 51.1 OHM IX 1/8W 
R:EXD NET ELM 316 OHM IX 1/8W 




A18R21 

A18R022 

A18R25 


0757-0280 

0698-3441 

0698-3153 

0757-0439 

0698-0082 


RiEXD net ELM IK OHM IX 1/8W 
RiEXD net ELM 215 OHM IX 1/8W 
RiEXD net ELM 3.83K OHM IX 1/8W 
RiEXD net ELM 6.81K OHM IX 1/8W 
RiEXD net ELM 464 OHM IX 1/8W 




A18R26 

A10R27 

A18R28 

A18R29 

A18R30 


0698-3155 

0698-3136 

0698-3406 

0698-3438 

0698-0084 


RiEXD net ELM 4.64K OHM IX 1/8W 
RiEXD net ELM 17. 8K OHM IX 1/8W 
RiEXD net ELM 1.33K OHM IX 1/2W 
RiEXD net ELM 147 OHM IX 1/8W 
RiEXD net ELM 2.15K OHM IX 1/8W 




A19 


08405-6035 


CABLE ASSYiOUTPUT DELAY LINE 




A19CR1 




NSR PART OP A19 




A?0 


08405-6034 


CABLE ASSYiPULSE GENERATOR 




A20CR1 




MSR PART OP A20 




A21 


08405-6052 


SWITCH ASSYiPHASE METER OPPSET 




A21R1 


0698-4084 


RiEXD net ELM 19.2 OHM IX 1/8W 




A21R2 

A21R3 

A21R4 

A21R5 

A21R6 


0698-4085 

0698-4086 

0698-4087 

0698-4088 

0698-4089 


RiEXD net ELM 20.8 OHM IX 1/8W 
Text El ELM 22.6 OHM IX 1/8W 
Text ET ELM 24.6 OHM IX 1/8W 
RiEXD net ELM 27 IX 1/8W 
RiEXD net ELM 29.7 OHM IX 1/8W 




A21R7 

A21R8 

A21R9 

A21R10 

A21R11 


0698-4090 

0757-0390 

0698-4091 

0698-4092 

0698-4093 


RiEXD net ELM 32.8 OHM IX 1/8W 
RiEXD net ELM 36.5 OHM IX 1/8W 
RiEXD net ELM 40.8 OHM IX 1/8W 
RiEXD net ELM 45.9 OHM IX 1/8W 
RiEXD net ELM 52 OHM IX 1/8W 




A21R12 

A21R13 

A21R14 

A21R15 

A21R16 


0698-4094 

0698-4095 

0698-4096 

0698-4097 

0757-0275 


RiEXD net ELM 59.5 OHM IX 1/8W 
RiEXD net ELM 68.6 OHM IX 1/8W 
RiEXD net ELM 80.2 OHM IX 1/8W 
RiEXD net ELM 94.8 OHM IX 1/8W 
RiEXD net ELM 113 OHM IX 1/8W 




A21R17 


0698-4099 


RiEXD net ELM 139 OHM IX 1/8W 




A21S1 


3100-1834 


SWITCHiROTARY 




A22 


08405-6051 


SWITCH ASSYiAMPLITUDE RANGE 




A22C1 


0140-0210 


CiPXD MICA 270 PE 5X 




A22MP1 


08405-0013 


COVERiSWITCH 
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Note 


M22m§M 


08405-0014 

08405-0014 


PLATE: SWITCH COVER 
PLATE: SWITCH COVER 






0698-0084 


R:EXD MET ELM 2.15K OHM IX 1/8W 






0698-5851 

0698-5847 

0698-4100 

0698-5850 

0698-4101 


R:EXD MET ELM 6.81K OHM IX 1/8W 
R:EXD MET ELM 2150 OHM 0.5X 1/8W 
R:EXD MET ELM 1.26K OHM IX 1/8W 
R:EXD MET ELM 681 OHM 0.5X 1/8W 
R:EXD MET ELM 1.85K OHM IX 1/8W 




M22m 

M22m 

M22^m 

M22^n 


0698-5848 

0698-4102 

0698-4349 

0698-0084 

0698-5851 


R:EXD MET ELM 215 OHM 0.5X 1/8W 
R:EXD MET ELM 2.06K OHM IX 1/8W 
R:EXD MET ELM 99.5 OHM 1% 1/8W 
R:EXD MET ELM 2.15K OHM IX 1/8W 
R:EXD MET ELM 6.81K OHM 0.5X 1/8W 




M22SH5 

Ha2fll6 


0698-5847 

0698-4100 

0698-5850 

0698-4101 

0698-5848 


R:EXD MET ELM 2150 OHM 0.5X 1/8W 
R:EXD MET ELM 1.26K OHM IX 1/8W 
R:EXD MET ELM 6381 OHM 0.5X 1/8W 
R:EXD MET ELM 1.85K OHM IX 1/8W 
R:EXD MET ELM 215 OHM 0.5X 1/8W 




21117 

A22RMB 


0698-4102 

0698-4349 


R:EXD MET ELM 2.06K OHM IX 1/8W 
R:EXD MET ELM 99.5 OHM 1% 1/8W 




A22S1 


3100-1833 


SWITCH:ROTARY 




A22kl 


08405-6039 


CABLE ASSY:SHORT AMP RANGE 




A?2k2 

AP2k3 


08405-6040 

08405-6041 


CABLE ASSY:MED AMP RANGE 
CABLE ASSY:LONG AMP RANGE 




A23 


08405-6042 


SWITCH ASSY:CHANNEL 




A23ltPl 


08405-0013 


COVER:SWITCH 




A23UP2 

A23kf3 


08405-0014 

08405-0014 


PLATE:SWITCH COVER 
PLATE:SWITCH COVER 




A23SI 


3100-1832 


SWITCH:ROTARY 




A23kl 


08405-6028 


CABLE ASSY 




A23U2 

A23k3 


08405-6037 

08405-6038 


CABLE ASSY 
CABLE ASSY 




A2A 


08405-6053 


SWITCH ASSMY:EREQ. RANGE 




A2AAI 


0698-3446 


R:EXD MET ELM 383 OHM IX 1/8W 




A2AB2 

A2AA3 

A2AR4 

A24A5 

A24A6 


0757-0419 

0757-0424 

0757-0428 

0698-0084 

0698-3151 


R:EXD MET ELM 681 OHM IX 1/8W 
R:EXD MET ELM l.lOK OHM IX 1/8W 

R:EXD MET ELM 1.62K OHM IX 1/8W 

R:EXD MET ELM 2.15K OHM IX 1/8W 

R:EXD MET ELM 2.87K OHM IX 1/8W 
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^PutNe. 






412497 


0698-3154 


RiFXD MET ELM 4.22K OHM IX 1/8W 




4I249S 


0757-0438 


R:EXD MET ELM 5.11K OHM IX 1/8W 




4I249S 


0757-0440 


RiEXD MET ELM 7.50K OHM IX 1/8W 




424910 


0757-0442 


RiEXD MET ELM 10. OK OHM IX 1/8W 




424911 


0757-0289 


RiEXD MET ELM 13. 3K OHM IX 1/8W 




4249 12 


0698-3136 


RiEXD met ELM 17. 8K OHM IX 1/8W 




424913 


0698-3159 


RiEXD met ELM 26. IK OHM IX 1/8W 




4249 14 


0698-3161 


RiEXD met ELM 38. 3K OHM IX 1/8W 




424919 


0757-0458 


RiEXD met ELM 51. IK OHM IX 1/8W 




A24R16 


0757-0462 


RiEXD met ELM 75. OK OHM IX 1/8W 




A24R17 


0757-0466 


RiEXD met ELM IlOK OHM IX 1/8W 




A24R18 


0698-3453 


RiEXD met ELM 196K OHM IX 1/8W 




A24R19 


0698-3460 


RiEXD met ELM 422K OHM IX 1/8W 




A24R20 


0683-1055 


RiEXD comp 1 MEGOHN 5X 1/4W 




A24R21 


0757-0467 


RiEXD met ELM 121K OHM IX 1/8W 




A24R22 


0757-0440 


RiEXD met ELM 750K OHM IX 1/8W 




A24R23 


0757-0441 


RiEXD met ELM 8.25K OHM IX 1/8W 




A24R24 


0698-f 


RiEXD met ELM 4.64K OHM IX 1/8W 




A24R25 


0698-3154 


RiEXD met ELM 4.22K OHM IX 1/8W 




A24R26 


0757-c 


RiEXD met ELM 5.11K OHM IX 1/8W 




A24R27 


0757-0200 


RiEXD met ELM 5.62K OHM IX 1/8W 




A24R28 


0757-0290 


RiEXD met ELM 6.19K OHM IX 1/8W 




A24R29 


0757-0200 


RiEXD met ELM 5.26K OHM IX 1/8W 




A24R30 


0757-0438 


RiEXD met ELM 5.11K OHM IX 1/8W 




A24S1 


3100-1835 


SWITCHi ROTARY 




A24W1 


08405-6032 


CABLE ASSYi COAXIAL 




A24W2 


08405-6032 


CABLE ASSYi COAXIAL 




A25 


08405-6024 

5040-0218 


SWITCH ASSYi PHASE RANGE 
COUPLERi SWITCH SHAET 




A25R1 


0811-1638 


RiEXD WW 344.8 OHM O.IX I/8W 




A25R2 


0811-1640 


RiEXD WW IIII OHM OIX I/8W 




A25R3 


0698-3279 


Ri EXD MET ELM 4990 OHM IX I/8W 




A25R4 


2100-0024 


RiVAR COMP 1000 OHM lOX LIN 2W 




A25S1 


3100-1831 


SWITCHi ROTARY 




A26 


08405-6018 


BOARD ASSYi EXTENDER 

CHASSIS PARTS 




Cl 


0150-0119 


CiEXD CER 2 X O.OI UE 20X250WVAC 




C2 


0180-0369 


CiEXD ELECT 2000 UE -h75-10X 60VDCW 




C3 


0180-0369 


CiEXD ELECT 2800 UE -h75-10X 60VDCW 




C4 


0150-0019 


CiEXD CER 1000 PF 20X 500VDCW 




C5 


0150-0019 


CiEXD CER 1000 PF 20X 500VDCW 




C6 


0150-0019 


CiEXD CER 1000 PF 20X 500VDCW 




C 7 


0150-0019 


CiEXD CER 1000 PF 20X 500VDCW 




C8 


0150-0019 


CiEXD CER 1000 500VDCW 




C9 


0150-0019 


CiEXD CER 1000 PF 20X 500VDCW 




CIO 


0160-2140 


CiEXD CER 470 PF +80-20X lOOOVDCW 





# See introduction to this section for ordering information 



6-24 




Model 8405A 



TM 11-6625-2856-14 



Table 6-1. CC@^*(i) 







Nota 


CII 


0160-2140 


C:FXD CER 470 PF +80-20X lOOOVDCW 




€lt 


0160-2257 


CiFXD CER 10 PF 5X 500VDCW 




osi 


2140-0244 


LAMPiGLOW T-2 BULB LOW AMP 95 VAC 




m:i 


1450-0708 


LIGHTiINDICATOR AMBER 




§l 


2110-0001 


FUSEilA 250V 




fl 


2110-0202 


FUSE:0.50A 250V 






2110-0202 


FUSE:0.50A 250V 






2110-0202 


FUSE:0.50A 250V 




Jl 




NSR PART OF W5 




J2 




NSR PART OF W6 




43 


1250-0083 






4^ 


1250-0083 






it 


9140-0096 


COILiFXD RF 1 UH 




12 


9140-0096 


COIiFXD RF 1 UH 




iJ 


9140-0096 


COILiFXD RF 1 UH 




14 


9140-0096 


COIL: 0 RF I UH 




15 


9100-1610 


COIL: MOLDED CHOKE 0.15 UH 20X 




1-.6 


9100-1610 


COILiMOLDED CHOKE 0.15 UH 20X 




L7 


9140-0114 


COILiFXD RF 10 UH 




L8 


9140-0114 


COILiFXD RF 10 UH 




Ml 


1120-0394 


METERiDEGREES 




M2 


1120-0361 


METERiRMS VOLTS 




M2 


1120-1466 


METERiVOLTS LIN LOG OPT 02 




PI 


125-A-2357 


CONNECTORiPOWER 3 PIN MALE 




01 


1854-0063 


TRANSISTORiNPN SILICON 2N3055 




01 


1200-0077 


INSULATORiTRANSISTOR, MICA 




02 


1854-0063 


TRANSISTORiMPN SILICON 2N3055 




02 


1200-0077 


INSULATORiTRANSISTOR, MICA 




R1 


0698-3420 


RiFXD MET FLM 34. 8K OHM IX I/2W 




R2 


0813-0017 


RiFXD WW 5 OHM lOX 5W 




R3 


0816-0010 


RiFXD WW 12 OHM I OX lOW 




R4 


0757-0351 


RiFXD MET FLM 402 OHM IX I/4W 




SI 


3101-1248 


SWITCHiPUSHBUTTON SPOT 




S2 


3101-1234 


SWITCHiSLIDE DPOT 0.5A I25V AC/DC 




S3 


3101-0901 


SWITCHiPUSHBUTTON 3PDT 




T1 


9100-1706 


TRANSFORMERiPOWER 




lil 


08405-6033 


CABLE ASSYiCOAXIAL 




\»2 




NOT ASSIGNED 




W3 


08405-6027 


CABLE ASSYiAPC AMP. 




U4 




NOT ASSIGNED 




U5 


08405-6030 


CABLE ASSY: "A" IF OUTPUT 




Uh 


08405-6029 


CABLE ASSY: "B" IN OUTPUT 
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W7 


08405-6031 


CABLE ASSY: ISOLATION AMP. 


W8 


08405-6031 


CABLE ASSY: ISOLATION AMP. 


W9 


08405-6033 


CABLE ASSY: COAXIAL 


WIO 


08405-6036 


CABLE: INPUT DELAY LINE 


Wll 


81020-1348 


CABLE ASSY:POWER CORD 


XA3 


1251-0194 


CONNTOR:PRINTED CIRCUIT 15-CONTACT 


XA4 


1251-0194 


CONNECTOR:PRINTED CIRCUIT 15-CONTACT 


XA5 


1251-0135 


CONNECTOR:BODY 15 PIN 


XA6 


1251-0135 


CONNECTOR:BODY 15 PIN 


XA7 


1251-0135 


CONNECTOR:BODY A5 PAN 


XA8 


1251-0135 


CONNECCTOR:BODY 15 PAN 


XA9 


1251-0135 


CONNECTOR:BODY 15 PIN 


XAIO 


1251-0135 


CONNECTOR:BODY A5 PIN 


XAll 


1251-0135 


CONNECTOR:BODY 15 PA 


XA12 


1251-0135 


CONNECTOR:BODY 15 PIN 


XA13 


1251-0194 


CONNECTOR: PRINTED CIRCUIT 15-CONTACT 


XA14 


1251-0194 


CONNECTOR:PRINTED CIRCUIT IS-CO 


XA15 


1251-0194 


CONNECTORiPRINTED CIRCUIT 15-CONTACT 


XA16 


1251-0135 


CONNECT:BODY 15 PIN 


XA17 




NOT ASSIGNED 


XA18 


1251-0135 


CONNECTOR:BODY 15 PIN 


XA19 




NOT ASSIGNED 


XA25 




NOT ASSIGNED 


XA26 


1251-0135 


CONNECTOR:BODY 15 PAN 


XFl 


1400-0084 


FUSEHOLDER:EXTRACTOR POST TYPE 


XF2 


1400-0084 


FUSEHOLDER:EXTRACTOR POST TYPE 


XF3 


1400-0084 


FUSEHOLOER:EXTRACTOR POST TYPE 


XOl 


1200-0041 


SOCKET:TRANSISTOR 


X02 


1200-0041 


SOCKET:TRANSISTOR 

MISCELLANEOUS 




0370-0112 


KNOB:BLACK, RANGE 

AMPLITUDE RANGE & AMPL CHANNEL 




0370-0113 


KNOB:BLACK, SENSITIVITY 
PHASE RANGE & METER OFFSET 




0370-0114 


KNOB:RED W/ARROW 5/8” OD 1/8” SHAFT 
PHASE ZERO 




0370-0115 


KNOB:RED BAR 5/8 DIA 1/8 SHAFT 
PHASE, POLARITY 




08405-6020 


KNOBiFREQ RANGE, W/DAIL ATTACHED 




5040-0404 


HOLDER:PROBE 




5020-0457 


PROBE TIP 




10213-62102 


CLIP:GROUND 




10216-60001 


ISC:ATOR 




11576A 


DIVIDER: 10:1 




08405-6048 


GROUND CLIP ASSY 




8710-0084 


NUT DRIVER:HEX 3-32 ^HEX OPENING 




08405-2044 


PROBE INSULATOR 






^ ^ 



mommim 



TM 11-6625-2856-14 



N0. 



Table 6-1. Reference Designation Index (Cont'd) 



CA61N€T PAItfS 



5060-0734 



08405-0025 

0510-0004 



1490-0030 

5060-0776 

08405-001 1 
5060-0740 
2 5 3 0 - 0 0 1 1 



ilSSVs? X 16 FM 
SCfi^USSS? FiAT HO 1^32 X 3/0 
FAMtsFAWI 
FASffNFM 
FftOT ASSVSFH 

SfAMOsriiT 

XITS7H 0ACX MOUHT 

SU0-^ANeisF0€NT 

70F COVF0 A$$V$16L FH 

SCRFHsSSf F4AT HO 0-32 X 3/0 



08405-0015 

08405-0016 



2530 - 001 1 
5065-0222 

5060- 0765 

2550-0013 

08405-0024 

2515-0017 

08405-2021 

08405- 2022 
5000-0742 
2370-0020 
5000-0052 



Pi Af 0-FAflUcl S0IGKT 
FlATF-PANEl SCFN YEA 
aOYIilM CO¥EA ASSY: 161 FN 
5C0EUSSSY FIAT HO 0-32 X 3/0 
HAIiOlE ASSV-SIOE 

RETAIHER-HANOLE ASSY. 

SCAEUSSST 0H 0-32 X 6/16 
PAHEISREAA 

SCAEWSPAN HO PHU OR 0-32 X 1/6 
EXTRUSlCHsTOP 

EXYRUSION20OTTON 

COYEAsSlOE 7 X 16 SH 

SCREWS SST FH PHU OR 6-32 X 3/16 

PLATESFLUYEO ALUNIHUM 
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Table 6-2. Replaceable Parts 



Part NO. 


Description # 


Mb. 


Mb. Part No. 


TQ 


0140-0155 


CsFXO MiCA pe 1« SOOVOCH 


28480 


0140-0 ISS 


1 


0 14 0-0156 


Ctf-XO AiCA l&UO PF 2t 


28480 


0140-01 S6 


1 


0140-0157 


C:FXO PICA 18S7 PF tX 


28460 


014O-0IS7 


1 


0 14 0-0170 


C:FXO PICA %oOO PF SX iOOVOCW 


28480 


0140-0170 


2 


0140-0176 


C:FXO PICA lUO PF 2X 


28480 


0140-0176 


6 


0140-0179 


C:FX0 pica 1000 PF 2t 


28480 


0140-0179 


4 


0 14 0-0180 


CSFXO PICA PoOO PF 2X 


28480 


0140-0180 


1 


0 14 0-0182 


CsFXO MICA ^000 Pf 2% 


28480 


0140-0102 


1 


0 14 0-0193 


C:FXO PICA 82 PF SX 


28480 


0140-0193 


1 


0140-0194 


C:FXO PICA 110 PF dX 


28480 


0140-0194 


2 


0140-0197 


C:FXO PICA 180 PF 5X 300 VOCkt 


04062 


ROMlSFiaidSC 


1 


0140-0204 


C:FXO PICA A7PF &X NPO 500V0CW 


04062 


M>NtSe470JSC 


2 


0 1 4 0 - 0 2 0 6 


ClFXD MICA 270 PF SX 


28480 


0140-0206 


3 


0 1 4 0 - 0 2 1 0 


C:FXO MICA 270 PF SX 


26480 


01M-I»10 


1 


0140-0235 


C:FX0 mica 22SOPF IX 300VIXN 


14658 


K0N20F422S0IIF3C 


1 


0150-0019 


CiFXO CCR lOOU PF 2CX SOOVOCH 


72982 


JK.7005X5II0UI2N 


6 


0 1 5 0 - 0 0 5 0 


C:FXO CFK lOUO PF 60UV0CU 


77630 


080 


1 


0 1 5 0- 005 1 


CsFXU CFR lOU PF 600VOCM 


84411 


080 


1 


0 1 5 0 - 0 0 6 9 


C:FXD CFK 1000 PF 4-10O-2OX SOOVOCH 


72982 


aoi-oioxsfiat 022 


1 


0 1 5 0- 007 0 


C:FXO CFK 0.02 OF 20X SOOVOCH 


72982 


821-011251102038 


1 


0150-0071 


C:FXO CFK 400 PF SX SOOVOCH 


56289 


1%2946-Cm« 


2 


0 15 0-0119 


CsFXO CcH 2 X 0.01 UF 20X 250HVAC 


56239 


36C2I9A 


1 


0150-0121 


C:FXO CFK 0.1 UF «&0-20X SOVOCU 


56289 


5€5oms-cin. 


5 


0 16 0-0127 


C:FXO CFK 1.0 UF 20X 2SVOCH 


56289 


5Ci^s-cin. 


3 


0 16 0-0161 


C:FXU MV 0.01 UF lOX 200V0CH 


28480 


0160-0161 


1 


0160-0163 


C:FX0 MV O.OAl UF lOS 2O0VOCH 


28480 


0100-0163 


1 


0160-0164 


CSFXO MV 0.034 10^ lOX 200V0CH 


28480 


0160-0164 


1 


0 16 0-0168 


CSFXO MV 0.1 UF lOX 200V(M;U 


28480 


0160-0168 


2 


0 16 0-0174 


C:FXO CFK 0.%7 OF ♦80-20S 2SV0CH 


56289 


5C1I8IS-Cm 


6 


0 1 6 0 - 0 3 0 1 


G:FX0 MV 0.012 UF lOX 200V0CM 


28480 


0160-0101 


1 


0 1 6 0 - 0 3 4 2 


C:FXO MICA 300 PF 1% SOOVOCH 


i%0it 


twisrsiiFSc 


1 


0160-2055 


ClFXD CER 0.01 UF +80-20% IOOVOCW 


5S2S9 


c®f5ri@iritsis22 


i 


0 16 0-2120 


CSFXO MICA O.OlUF IX 


IMi062 




4 


0 16 0-2127 


CSFXO MICA AttUO PF IX 


28480 


0160-2127 


2 


0 16 0-2139 


CSFXO CFK 22u PF 480-20X lOOOVUCU 


91418 


m 


8 


0160-2140 


CsFXO CFK 470 PF +80-20X lOOOVOCH 


9I4I8 


IWF m 


2 


0160-2143 


CSFXO CFk 2«luO PF 480-2CX tOOOVliCH 


91418 


mmF m 


2 


0 16 0-2146 


CSFXO CFK U.02 Of ♦80-20S 100HlM:)i 


9I4I1 


16 


1 


0160-2211 


CSFXO MICA Sid PF SX SOOVOCH 


28480 


0160-2211 


2 


0 1 6 0 - 2 2 5 7 


CsFXO CFK lO PF »X SOOVOCH 


72982 




1 


0 1 6 0 - 2 2 6 1 


CSFXO CFK IS PF SX SOOVOCH 


72982 


3oi-««-is m 


15 


0 1 6 0 - 2 2 7 6 


CsFXO MICA 2780 PF 2S SOOVOCH 


i 2^480 


014^2276 


1 


0 1 6 0 - 2 2 7 7 


CSFXO MICA I300W PF 2X 


264ii 


0160-2271 


2 


0 1 6 0 - 7 2 7 8 


CsFXO MICA 34000 PF 2S 


2mm 


®li^22tS 


1 


0 1 6 0 - 2 2 7 9 


C.FXO mCA. AKO PF 2X 300V0CH 


28480 


01^-2219 


1 


0160-2917 


CsFXO CFK U.OS «8O-20S EOOVOCH 


m^M 


f8 


2 


0 1 8 0 - 0 0 5 0 


CsFXO FLFCt 40 IMF FiS-lOt 9IMCH 


■ 2^80 




2 


0 1 8 0 - 0 0 6 1 
r\i o r\ r\ r\ f\ o 


CSFXO FCECr IOmoF 8IOOX-IOS ISVOCH 


56289 




1 


0150-0095 


CiFXO Fcecr IO«* WF 20X 2@VMUi 


imm 




2 


0180-0100 


CsFXO FCCCt 4.7 (OF lOX SSVECh 


! 2#%M 




it 


0180-0116 


CSFKC tctct OF ICX SSVOCH 




QIM-dli* 


.6 


0180-0137 


CSFXO FlFCt too OF lOVOCH 






i 


UloU-U13o 
n ^ Q n 


CsFXO fcict IMOF -E0*I0« 






t 


UloU-Uiyj 


i CSFXO mULS d.SS (UF 20X SSWOCH 






1 

L., 
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Model 8405A 



Part No. 



0180-0230 
0180-0291 
0180-0369 
0 1 8 0 - 0 3 7 4 
0180-1735 

0180-1746 
01 80-207 1 
0370-0112 
0370-01 13 
0370-01 14 

0370-01 15 
0510-0004 
0683-1055 
0686-1055 
0698-0082 

0698-0083 
0698-0084 
0698-0085 
0 6 9 8 - 3 1 0 1 
0 6 9 8 - 3 1 3 2 

0 6 9 8 - 3 1 3 6 
0 6 9 8 - 3 1 5 0 
0698-3151 
0698-3152 
0698-3153 

0698-3154 
0698-3155 
0 6 9 8 - 3 1 5 6 
0698-3157 
0698-3158 

0698-3159 
0 6 9 8 - 3 1 6 0 
0 6 9 8 - 3 1 6 1 
0 6 9 8 - 3 1 6 2 
0698-3243 

0698-3275 

0698-3400 

0698-3403 

0698-3405 

0698-3406 

0698-3407 

0698-3420 

0698-3431 

0698-3437 

0698-3438 

0698-3440 

0698-3441 

0698-3442 

0698-3444 

0698-3445 

0698-3446 

0698-3447 

0698-3449 

0698-3450 



TM 11-6625-2856-14 



Table 6-2. Replaceable Parts (Cont'd) 



Descriptlm # 



Mfr. 


Mfr. n»( No. 


TQ 


28%80 


0i8a~a2J0 


2 


28#i0 


0iaa»029i 


S 


86289 


03982 J 


? 


28680 


0180-03 ?6 


6 


28680 


OISO-1731 


1 


28680 


0180-1766 


1 


28480 


0180-2071 


2 


28680 


0370-01 12 


1 


28680 


0370-0111 


1 


28680 


0370-01 16 


1 


28680 


0370-011^ 


1 


«»3S« 


ci-832-ac; 


1: 


01121 


m 


li 


OII2I 




li 


28680 


M<iO-OOS<2 


ti 


28680; 




16 


28680 


^§•-^86 1 


19 


28680 




9 


28680-: 


0698-3 l£l 


2 


286i0 


%98-M32 


2; 




O*>«0-3I IF 


ii: 


28680] 


1 


6: 


28680 


1^98-31 i 


Ij 






1: 


28680 


0.00-3133 j 


If 


28680 

2mm 

2e6€€ 

286M 

28680 

286 8C 
286.6.01 
28660^ 
26680- 
j 286.80 


f 


3 

16 

1 

2 

2 

21 

;i 

$} 


! 28680 
: .286.80; 


j 


i 

i 


286€0l 




1 


2mm 


^9#-360§ 1 


i! 


28660 


1 




286^0 


j 








1, 


286 80 


j 




2^6 80 
266 80 

2^^680 
i 28680 


j 

i 1 

i i 


i 

id 

% 


i 28680 


;1 


' s 


20680 


1 


] 


206DS1 






2^6 81 


1 


t ^ 


206 8?! 


1 


1 


206 8^; 


1 


1 


2 06 811 


! 

1 


1 * 




1 

fca 


1 ' 
1 i? 

.. . . 



CSfMD £LtCl l.O Uf ^04 SOWOCM 
CsfHD U£CT &.0 Uf 108 3SVOCW 
CsfXD BLfLT 28UU Uf ♦7^108 60VUCU 
CsfXO CLfCT 10 Uf 108 20V0CII 
CsfXD fLkCf 0.22 Uf 108 SSVOCii 

Csf^MO £teC7 Uf 108 20V0CU 
ClFXO £L£CT 0.022 UF 10% 55VDCW 

iUli0asilLAtK«Sl:fll8lf IVITV 

XMBZMSO WAmOU 5/3" 00 1/8" SHAff 

xmOlMfO 8M ^/8 DiA 1/8 SHAff 
fASf£H§8 

RSMO C*mp 1 MkOUMN M 1/4M 
MSFMO UMF 1 HeiiUHN 5S i/dU 
RSFXO MfeT FLU OHH IS 1/8W 



AtfMO 


H£f 


Fin 


1m9M 


om 


IS 


i/m 


AzfMO 


II67 


Fin 


a^isn 


onm 


IS 


I/8M 


iUFXO Met 


Fin 


2.6 in 


mm 


IS 


I/8H 


RSFXO Hit 


Fin 


ImAlA 


om* 


IS 


I/2M 


RSFXO 


mf 


Fin 


201 OHN IS I/Ml 


RSFXO 


mf 


mn 


u.m 


mm 


IS 


i/m 


RSFXO 


mi 


Fin 


2.37K 


mm 


IS 


I/8H 


RSFXO 


mtf 


Fin 


2.8 7K 


mm 


IS 


i/m 


RSFXO Mif 


Fin 


3.08S 


om 


IS 


t/m 


RSFXO Nit 


Fin 


3.8 IS 


mm 


IS 


um 


RSFXO Nit 


ftm 


«.22R 


mm 


IS 


i/m 


aisFUO 


mt 


Fin 


R.8RK 


iMn 


IS 


t/m 


mzfuB 


mf 


fm 


14. 7K 


mm 


IS 


t/m 


AZfMO 


i^f 


Fin 


19. «R 




11 


I/6S 


mm® 


i^f 


Fin 


iiotX 


mm 


IS 


um 


RSFXO Nft 


Fin 


28. IS 


mm 


IS 


tmm 


RSFXO MEt 


#yi 


• l.«R 


mm 


tl 


um 


ftsFXO Nfet 


Fin 






IS 


um 


RSFXO Nit 


Fin 


4N.4R 


mm 


It 


i/m 



RsFxo mi FLU OM ts um 

mxfxD mi FIN t*f mm is mm 

msfxB mi FIN 3*s mm is i/a» 
itsFsG mi FIN mm is i#2m 

jRsFX© Mlf FIN l«SA mm IS IF£M 

ftsFxe net FIN ONW is I#2N 

RsFSe iSt FIN «M IS l#2H 

SSFX© XKf FSN 21. f OM >t l/M 

•sFSi Mt mm ijs om is i/#s 

ftSFSS) iSf fSN l«f MM It !#•» 

SsFSft mt MM It t#Ml 

•SFSS Nit FLN 2» ttM IS IFM 
SSFSS Mt M.N 2 It «M IS t#lH 
SsFS® Hit FtN 31S MM IS l#Ml) 
HsFSO Mt FIJI M fi«M IS t#aii 

zlfMB mt mm mi mm is 

Mt mm mi mm it t#M 
«iF«i mt fCH 2 s.m mm is !#•« 
ssFss mi mm m^m am tt um 
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Model 8405A 



Part No. 



0698-3453 

0698-3454 

0968-3455 

0698-3459 

0698-3460 

0698-4037 

0698-4084 

0698-4085 

0698-4086 

0698-4087 

0698-4088 
0698-4089 
0698-4090 
0 6 9 8 - 4 0 9 1 
0698-4092 

00698-4093 

0698-4094 

0698-4095 

0698-4096 

0698-4097 

0698-4099 

0 6 9 8 - 4 1 0 0 
0698-4101 
0698-4102 
0698-4315 

0698-4349 

0698-5847 

0698-5848 

0698-5850 

0698-5851 

0757-0077 
0757-0123 
0757-0198 
0 7 5 7 - 0 1 9 9 
0757-0200 

0757-0274 

0757-0275 

0757-0278 

0757-0279 

0757-0280 

0757-0288 

0757-0289 

0757-0250 

0757-0294 

0757-0316 

0757-03 17 
0757-0346 
0757-0351 
0757-0390 
0757-0394 

0757-0398 

0757-0401 

0757-0402 

0757-0403 



Table 6-2. Replaceable Parts (Cont'd) 



Description # 


Mfe. 


Mfr. Part No. 


TQ 


il:FXO MET ELM 196K OHM IX l/XM 


28480 


0698-3683 


7 


ft:FXO MET ELM 215K OHM IX l/MW 


28480 


0698-3686 


1 


R:EX0 met elm 2o1K ohm IX 1/8M 


28480 


0698-3455 


1 


R:EX0 met elm 38JK OHM IX 1/8U 


2848C 


0698-3459 


1 


RSEXO MET ELM 4»."TK OHM IX 1/8M 


28480 


0698-3460 


7 


R:EXO MET ELM OHM IX 1/8H 


28480 


0698-6037 


7 


R:EXO MET ELM 19.2 OHM IX 1/8M 


28480 


0698-4084 


1 


R:EX0 net elm 20.8 OHM IX 1/8M 


28480 


0698-6088 


1 


RSEXO MET ELM 22.8 OHM IX 1/8W 


28480 


0698-4086 


1 


kiZfXO M£T fLH OHM IS 1/SW 


28480 


0698-4087 


1 


R:EX0 met elm 27 OHM IX 1/8U 


28480 


(^98-4018 


1 


R:EXO MET ELM 29.7 OHM IX 1/8H 


28480 


0696-4089 


1 


K:EX0 met elm 32.8 OHM IX 1/8M 


28480 


0698-4090 


1 


R:EX0 met elm 80.80HM IX 1/8H 


28480 


0698-4051 


1 


R:EX0 met elm 48.9 OHM IX 1/8H 


28480 


0698-4092 


1 


ft:FXO Mi:T FLU !»2 OHM IS 1/8W 


28480 


0698-4C9J 


1 


RSEXO MET ELM 89.9 OHM IX 1/8M 


28480 


(N^98-4094 


1 


RiEXO MET ELM o8.8 OHM IX 1/8U 


28480 


1^98-4095 


1 


RSFXO MET FEM SO. 2 OHM IS l/8H 


28480 


0698-4096 


1 


k:EX0 met elm 94.8 OHM IX 1/8M 


28480 


0698-4097 


I 


KSFXO MET FLM OHM IS I/BM 


28480 




t 


RiFXO met elm 1.28K OHM IX 1/8H 


28480 


0698-4 ICO 


7 


RSEXO MET ELM l.dSK OHM IX 1/8H 


28460 


0698-4101 


2 


R:EX0 net elm 2.06R OHM LX 1/8H 


28480 


069H-61CE 


7 


R:FXD comp 450 OHM 5% 1/2W 


28%Si 


0698-4315 


1 


R:FXD met FLM 99.5 OHM 1% 1/8W 


2i%S0 


8S98-4349 


2 


R:EXO MET ELM 2180 OHM 0.8X 1/8U 


28480 


1^98-5147 


7 


RSEXC NET ELM 218 OHM 0.8X 1/8M 


28480 


0691-5141 


7 


KSEXO MET ELM 681 OMI 0.8X 1/8W 


2M80 


0691-5150 


2 


K:FX0 met elm 6.8 IK OHM 0.8X 1/8W 


28410 




7 


RSEXO ELM 1.2K OHM 2X :/4M 


28480 


0757-001? 


* ^ 


RSFXO MET ELM 34.8R OHM IX 1/8H 


28480 


0757-0123 


3 


RSEXO MET ELM 100 OHM IX 1/2M 


28410 


0757-0151 


1 


KSEXO NET ELM 21.8K OWI IX 1/8M 


28480 


0757-0159 


4 


RSEXO MET ELM 8.02K OHM 14 1/8M 


28480 


0757-II2CO 


7 


RSEXO MET ELM 1.2 IK OHM IX 1/8M 


28480 


0757-0274 


1 


RSEXO MET ELM Hi OHM IX 1/8M 


28410 


0757-0275 


S 


HSFXO Met elm l.Tttl OHM IX 1/8H 


28410 


0757-027® 


7 


RSEXO MET FLM 3.16K OHM 14 I/8H 


28410 


0757-0279 


4 


RSEXO MET ELM IK OHM IX 1/8M 


28410 


0757-02^1 


19 


RSEXO MET ELM 9.09K IX 1/8M 


28410 


07$ 7-021® 


4 


RSEXO MEi ELM 13.^ I»IN IX 1/8M 


28410 


0t5f-€2®f 


3 


RSEXO Met ELM 0.19K Oim IX 14^ 


28410 


0^f-02SO 


9 


RSEXO MET ELM 17.8 OHM IX 1/SH 


21410 


Of5f-02m 


4 


RSEXO mf ELM 42.2 OHM IS 14«M 


2ll41i 


0757-0314 


1 


RSEXO MET ELM 1.3 3K OiM IX 1/^1 


28410 


®f57-Mi7 


3 


RSEXO MET ELM lO Ml IS i/^ 


284M 


®t57-03^ 


2 


RSEXO MEI ELM 402 IMM tX I24H 


28410 


01^7-0351 


1 


RSEXO MET EIR J».8 OI«l IX I/CH 


mmB 


OfSf-01^ 


S 


RSEXO MEI ELM 81. 1 mm IS I/» 


284Si 




t 


RSEXO MET ELM 78 OHM IX 1/Mi 


m%m 




7 


RSEXO MEI ELM lOO OM IS l/M 


mrnm 




i 


RSEXO MEt ELM IIO OMM IX I/M 


mm'S. 




7 


RsEXO MeI elm 121 It 1/M 




Of5f-04Oi 

I 

1 


1 
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Table 6-2. Replaceable Parts (Cont'd) 



0757-0460 

0757-0461 

0757-0462 

0757-0464 

0757-0465 

0757-0466 

0757-0467 

0757-0706 

0757-0815 

0757-0833 

0 7 5 7 - 1 0 7 8 
0757-1094 

0766-0024 
0 8 1 1 - 0 0 4 0 

0811-1637 
0 8 1 1 - 1 6 3 8 
0811-1639 

0811-1640 

0811-1641 

0811-1642 

0 8 1 8 - 0 0 1 7 

0816-0010 

1 1 2 0 - 0 3 6 1 

1120-0394 

1120-1466 

1200-0041 

1 2 0 0 - 0 0 7 7 

1205-0012 

1205-0018 

1205-0202 

1250- 0083 

1251- 0135 

1251-0194 

1251-2357 

1400-0084 

1450-0708 



msFMB itfci rm am IS 

mifm Fin mm is i/sm 

mm is um 

mtfMB irtm is i/m 

msfMa i«i:f ftm mm is i/Sii 
MsfMB mf fim Hum phi« is i/m 
mzi^m mti tkm mm mm is i/m 

mzfm ftm *»i*i mm is um 
ftsiFsn niri M2 mm is ifim 

pff ftm mm is uim 

MzfMU ml f^m !•%?% mu is i/ 2 n 

mtfm 1^1 iFin mm is um 

mt #191 2S tii 

m I IS M 

M imm ii«it l/M 

mp 0«is i/sp 

mm nil 4ntii ii«ls UBM 

#1© i«i« fell# ©«IS t/SH 

m mm ®*is i/»m 

«3#£© M 12 4MI i^s IM 
imts 

rnmmsmmBm 

iw ®f 

$f rnSMSISSm 

mim 

mmt 

Mist Bmm 
mmt 

Ptm 

citc^yin 

m)Lt 

rosf 

mmm 



irnmm 

imBm 

mmm 

mmm 

mmmi 

2#AM| 

2#%S©j 

imml 






M«sd 




I'i 


iMM 


'i 


#1 




i 


%\ 






$l 






1 




i 


i; 


2S%#€; 


;i 








I- 






1. 




;; 


1, 






|: 






ij 






1; 


t| f 








•11-2 


f; 




I# ': 








i| 






A', 






. 






ii;‘ 


I'b^k'hD 








cac-'Sii 


3." 






' m 






■ 



Part No. 


Oeecriplion # 


Mfr. 


Mfr. Part No. 


Ttl 


0757-0405 


HSf-XO f<i;T »-LM 16^ OHM l« 1/8H 






*1 


0757-0406 


R:FX0 MtT f^tM 1<<2 OHM IS 1/8M 


m^6o 


0787-04CO 


1 


0757-0416 


K:FX0 Mfel t^LM ‘ilk OHM IX 1/8M 


2SAS0 


0787-0414 


1 


0757-0419 


RSFXO Mfcf i^iM «8l OHM IX 1/8H 


28b80 




1 


0757-0420 


RSFXO MFT FLH 7‘>0 OHM IX 1/8U 


2S^S€ 


0757-0420 


P 


0757-0422 


RSFXO MfeT FIM VOV OHM IX I/8H 


28b80 


0757-0422 


i 


0757-0424 


HSFXO Mi:T FIM l.lOK OHM IX l/dM 


28480 


0757-0424 




0757-0428 


MSFXU Mtt F4.H i.i>7K OHM IX 1/8H 


28480 


0757-0428 


f 


0757-0438 


RSFXU Nfcl FLH ».11K OHM IX 1/8H 


28480 


0757-C4J8 


% 


0757-0439 


RsFXO MFt FLH b.MlK OHM IX I/8H 


28480 


0757-0458 




0757-0440 


HlFXO Mtf FLH 7.S0K OHM IX 1/8H 


28480 


0757-0440 


m 


0757-0441 


RSFXO MfeT FLH tf.XSK OHM IX 1/8M 


28460 


0757-0441 


4| 


0757-0442 


RSFXO Mb? FLH tU.OK OHM IX 1/8M 


28480 


0 751-0442 


1 1 


0757-0443 


RsFXO HFf FLH U.OK OHM IX 1/8M 


28480 


0757-0441 


# 


0757-0444 


RSFXO Nfcf FLH U.IK OHM IX 1/8H 


28480 


0757-0444 


f j 


0757-0447 


RSFXO Mbl FLH Ib.^K OHM IX 1/8W j 


28480 


0757-04*7 


4 


0757-0458 


HSFXO HF1 FLH ^l.lK OHM IX t/8M 


28480 


0757-0458 j 


1 


0757-0458 


RSFXO MFI FLH bb.2K OHM U U8H 


28480 


0757-0450 


i| 



I 

I 

i 

la 

% 
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Table 6-2. Replaceable Parts (Cont'd) 



Part No. 



1490-0030 

1853-0001 

1 8 5 3 - 0 0 0 9 

1853-0010 

1853 - 0020 

1 8 5 4 - 0 0 0 3 
1 8 5 4 - 0 0 0 5 
1 8 5 4 - 0 0 2 0 

1854 - 0035 
1854-0039 

1854-0063 

1854-0071 

1854-0371 

1 9 0 1 - 0 0 2 5 
1 9 0 1 - 0 0 2 6 

1 9 0 1 - 0 0 3 3 
1901-0040 
1901-0047 

1901- 0441 

1 9 0 2 - 0 0 1 8 
1 9 0 2 - 0 0 2 5 

1 9 0 2 - 0 0 4 8 
1 9 0 2 - 0 0 5 7 
1 9 0 2 - 0 0 6 2 

1 9 0 2 - 0 1 2 6 

1902 - 0184 

2100-0024 

2100-0328 
2100-0942 
2100-1658 
2100-1756 
2100-1757 
2100-1760 
2100-1761 
2 1 1 0-000 1 

2 1 1 0 - 0 2 0 2 
2140-0244 

2370-0020 
2 5 1 5 - 0 0 1 7 

2 5 3 0 - 0 0 1 1 
2550-0013 
3100-1831 

3 1 0 0 - 1 8 3 2 
3100-1833 
3100-1834 

3100 - 1835 

3101 - 0901 

3101-1234 

3101-1248 

5000-0052 

5000-0742 

5020-0457 

5070-2045 

5040-0218 

5040-0404 

5060-0222 

5060-0734 



Description # 


Mfr. 


Mfr. Part No. 


TQ 


STANO:ULT 


28480 


1490-0030 


1 


TRANSISIljK:PNP SlilCON 30V 900NU 


26480 


1853-OOCl 


2 


TRANSIbTOKiSILlCUN PNP 


28480 


1853-0009 


12 


TRANSlSTUK:.<ilLltUn PNP 


28480 


1853-0010 


3 


TRANS1STUK:SU. lUiN 


28980 


1853-0020 


4 


TRANS1ST0H:NPN SiLICCM 


28480 


1854-0003 


4 


TRANSlSIUKSSitlUiN NPN 2N708 


02735 


2N7da 


10 


TRAMS ISTORSNPN SILICON 


28480 


1854-0020 


2 


TRANSISIUksNPc^ silicon 


28480 


L656-003‘> 


1 


TRANSISTUKSSILlCUn NPN 2N305J 


02735 


2N3JS3 


2 


TRANSISTOKSNPN SILICON 2N305S 


02735 


2N3055 


2 


TRANSISTURlSUICOh NPN 


28480 


1854-0071 


47 


TRANSISTOR; SILICON NPN 


28480 


1854-2371 


4 


CiOO£:SiLlCON lUOUV ?.OONA 


28480 


1901*0029 


3 


OIOOCsSILICON U.75A 200 PIV 


28480 


1901-0026 


4| 


OIOOLSSILICON lUUMA IdOUV 


28480 


1901-0C33 


6 


oiaoe:siLicoN juna bonv 


07263 


FOGlObO 


35 


UIQOE JUNCTIUNiSILlCON 20PIV 


28480 


1^1-0047 


1 


UlCOE:SILP KfcCUVbRV SILICON 90-160NS 


2898C 


1901-0461 


1 


OIUOL 8h£AkOUMN:II.7V 5% 


04713 


1N941 


2 


DIODE BREAKDOWN: 10. OV 5% 40GMW 


2i%3i 


1902-0025 


1 


0I006«Bk^AROUMN:6. 81V 


28480 


l9O2-0§%8 


1 


□ 1006 


28480 


1902-0057 


2 


01CC6 8R6ARI)UMN:3«7SV 


28480 


1902-0062 


2 


OiOOE 0k6ARUUkiN£2«61V SS 


28480 


1902-0126 


1 


OlOOP tlKEAAOOWN^SlLlCON 16.2V bZ 


28480 


l<^2-0li4 


2 


k:VAK comp luou UHN 10:s LIN 2N 


2848C 


2100-0024 


1 


H:VAR M ^uO ohm lot LIN lU 


28480 


2100-0328 


2 


R:VAR FLM 50K OHM 20% 


28480 


2IOO-il9%2 


3 


R:VAR 66 2K OHM 10% IW 


28480 




2 


HSVAR WW 200 OHM 5% 2^# 


28480 




1 


R:VAR 500 OHM 5% 






2 


r:vAR 5K OHM 5% IW 


28480 




1 


R:VAR lia 10K OHM 5% 11^ 

FUSE :1A 2!iaV 
FUSESu.^OA 2^V 


28480 

75915 

28480 


2l®0-i?§l 

JI20OI* 

2110-0202 


\ 

1 


LAMP:61UW 1-2 oULd l.OM AMP 9t»VAC 


87034 


Alii 


1 


SCREmsSSI PH PHIL OR 6-32 X 3/16 






1 


SCREW SPAN Hfl PHIL OK 8-32 X 1/6 


OflOCC 


IM0 


1 


screw: SST FLAf m 8-32 X 3/8 


78189 


IMP8 


3 


SCREWsSSI AH 8-32 X S/l6 


28480 


255#-OOI3 


1 


SWlfChSMtirAKV 


28480 


HIM- 183 i 


1 


SwIICHsRyf aRV 


2E «8€ 




1 




28480 


3^00-1833 


1 


SWifCHSKCifAllV 


28480 


3100-1814 


1 


SWIfCHSSlIlf ARY 


28480 


3IM-I8J5 


1 


SWltCFsPySHByiTON SPOT 






1 


SWifCHSSUOE OPOT 






1 


smiCHspysMsyffw spm 


1703% 




1 


PLAfE:FL6fE0 ALimlNim 


28480 




S 


CCViRiSIOi: 1 X 16 Sfl 


2«4j»2I 


5MO-OI42 


1 


PUSSE IIP 


2841i 




1 


1 tmB iXlRACfUifi 


1 2848C 




10 


; CCllPiER:S*lfCH 


j 28480 


50%0-4i2l8 


1 


HllOEitSPRytlF 






1 


MAfIPte ASSYrSIBt 






1 


FRAME ASSY: f X 1% FM 






I 
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Table 6-2. Replaceable Parts (Cont’d) 



^ Fart No. 


Description # 




Mfr. Part No. 


KJI 


S060-C740 


ICi< CUVI-K Aii^VilbL FM 




9080-0140 


a 


0C6O-C7t»? 


itCrTOM LUVfcK A^bV:lbL i^M 


26480 


9080-0792 


1 


0C6O-C760 


KifAIMirK-HANoLe mSSV. 


26480 


^a60>0T4» 


1 


5060-C767 


fCUl 


26460 


4060-07*7 


1 


^C60-C776 


Ails76 H44C4 MUUNI 


26480 


9080-0778 


1 


«1?|»-1J*»8 


CAHlt ASSV:f*UMt;l< CUKO 


28480 


8120-1548 


i \ 


U7I0-0084 


NUT OHlWfcHSHfcX ^3^"H^K Ui*ENINC 


909C® 




il 


9 IOC- 16 10 


CCUtNULufeU CHUKE O.!*) UH 20S 


28480 


9100-1810 


pi 


9100- |6?i 


CCiitMULuEU t.HUKfc 43.0 UH SS 


2U*60 


4100-i^2* 


1 


91O0-I6*>i 


CCUsHflLyi:0 i.HUVit 910.0 UH SA 


284i0 


9100-1891 


I 


Sloe- less 


f HAHSlFliHHi*ll S i^llLSE 


26480 


9100-1890 


1 


S10C-17C6 




26480 


9100-1108 


1 


siea-iiii 


ceiisvAH 


28480 


9100-1116 


2^ 


S100-I7IS 


CCIisVAH 


26480 


9100-1719 


2] 


S140-C€7i? 


CCIisHi^ ^yyo iiH lOS 


9926^ 


SA9O0O-. 


li 


91%0-C096 


1 UH 


28480 


9I40-CC':_ 


aJ 


SI40-CII4 


CCIISI^AII Ml- lU lai 


28480 


9140-01;^ 


8j 


9140-011® 


CCIiSl^l&O 9y0 UH 


284i0 


9140-01;^ 




9140- il2i 


CCIi:£» ®.l UH 201 


284i0 


9140-®!:: 


2 


91%0-illi 


COIL/CHOiCE ISi 5i 


2S%i® 




1 


9140-0161 


iLCii2f-jiMLi dami sa 


78S24 


122011 a 


1 


ca 'aim 


MiilOSittMflltf iCUt: 


28400 




ll 


Cl lilt 


sy®-i®A^‘EL:FE©^T 


284i0 


©0409- §:: 


1 


Co loii 


€©¥EH:SII1TCM 


imm 


©#409-t:: 


7 


l®ll% 


l®LAfE:SlilTCH CW£t 


2#4i0 


©0409-®: : . 

1 





C. 



mi5 

iii§ 

mi’M 

mrh 



I c. 



< 

im 

% 



mm 

mm 



tm€^m 

m 
m 
m 



€r 



piMmiPhuEL, mmi 

Pt^fr C£MTEE 

pmtL:mm 

£^itysio^^;00fT» 

mmt iiMsytAfo^ 
miimtimmt mim 
mmm 

mBuu asst£ ismai tii^ mp» 



si#ii 

tmmui 






imB&i 

mmd 

mmm 

mmd 

fi%Si| 

imBm 

imwm 

^m^mm 



i®i5 



I 3 



::i 

ZM 



:i 

:i 

:i 

:i 



L 

Cw 

% 

I 



I, 

I 
I 
4» 



mtm 

mtt 

mm 

m 

m 

m 

m 

m 

m 

m 



m^mm 

mm& m 

oil At tim 

^mm 



30-f 



I. 

L 

b8382 



m 



I#. 



I 



mtmp i# I 
^;tsi^.ifel li 






'"r^l 










ot 
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Model 8405A 



Part No. 



08405-6034 

08405-6035 

08405-6036 

08405-6037 

08405-6038 

08405-6039 

08405-6040 

08405-6041 

08405-6042 

08405-6047 

08405-6048 

08405-6051 

08405-6052 

08405-6053 

08405-6054 

08405-6055 

08405-6057 

08405-6058 

08405-8001 

08405-8002 

08405-8003 

08405-8004 

10213-67102 

10718-60001 

1 1576A 



Table 6-2. Replaceable Parts (Cont'd) 



Description # 



Mfr. 



Mfr. Part No. 



TQ 



CABLf ASSY :PULSfc GENERATOR 
CABLE ASSY:0UTPUT DELAY LINE 
CABLE ASSY^INPUT DELAY LINE 
CABLE ASSY 
CABLE ASSY 

CABLE ASSY: SHORT AMP RANGE 
CABLE ASSY:ME0 AMP RANGE 
CABLE ASSYiLGNG AMP RANGE 
SR ITCH ASSY:LHaNNEL 
CABLE ASSY: SPECIAL COAX 

GROUND CLIP ASSY 

SNITCH ASSY:aMPLITUOE RANGE 
SWITCH ASSY:PHASE METER OFFSET 
SWITCH ASSY:FREU. RANGE 
BCARO ASSY:PkUBE 

HCUSING ASSY:PK0BE 
BOARD ASSY: IF SAMPLER 
BOARD ASSY: PHASE METER 

T R ANSEUKMEK : BALUN 
TKANSHURMER * IE 

TRANSISTCk:NPN SILICON SELECTED 
OiaO£S:SiLICUN MATCHED PAIR 
CLIP:GRUUNU 

ISOLATOR 
DIVIDER 10:1 






2B4B0 

28480 

28480 

28480 

28480 

28480 

28480 

28480 

28480 

26480 

28480 

28460 

28460 

26480 

28460 

28480 

28480 

28480 

28480 

28460 

28480 

28480 

28480 

23480 



0840S-6C34 
08405*60 iS 
08405*6036 
08405*6037 
08405*6038 

08405*6030 

08405*6040 

08405*6041 

08405*6042 

08405*6047 

08405-6048 

08405*6051 

08405*6052 

08405*6053 

08405*6054 

08405*6055 

08405-6057 

08405-6058 

86405*8001 

08405*6002 

08405*6003 

08405*6004 

i02L3*62102 

10216-60001 

11576 ^ 
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TABLE 6-3. 

CODE LIST OF MANUFACTURERS 






Hi. 



CMfo 



y.S.4. At|r mpplatf sf U. S. 

mtn i»a. 

19213 Sift Eiitaj^fiij C®T|P. itciiMit*, n.f. 

91212 Ci«ic®»K£ . C®BB. 

8^351 w»«uis*!i tmm, €»lil 

^149 Kac^Jw t«.„ mt. Stieta, li.t. 

^J23 Sfjft®£»»i£„ Cfitwy iMaSli S. j, 

Mli c®rf„ itw StIIsja, Mass. 

t . INH.. Himsliifi, P*. 

MU teifiiia iMri® c®^„ 

MBI £fn|»ffiM| il^sirsfaajits,, HftS. 

i#it!i«i{ifii„ f«s.. 

MSI £toC^:iC C®.. f»€i«lSinw.. 

Pflliltfis.. S.C. 

l-fi|tfi«fiiit®| C® C«% ®f $«9*islTf„ Call. 

Mil C^si t Miriti C®ff . iff ftiv^iifs., Cftirti 

itoi.. 1) m , j}„ 

9iW £^HN:te£ C®.„ "'li, 

. . raii«8,. i.f . 
9BMS fe?®£ihl^ . Mass 

91121 Ata rnm^n «iis.' 

9IM l!i^ itoE., Slflilils,. ttM, 

iim I i» SA«^^»W^Iipr5,. ft!® . CfUNfl, 

ilM f«Mlslti^5aH^i6„ 

iaiias,, ft«as 

iiifi irito mg. iqd. mumm. itins 

9BM P»c.'faii ®«5iifa, i1®E. wan »afs,. €*1)1. 

9i§fi Sti^! C®.. ia* f i.w. 

9liM) Aatai«aiCwp . ®®3Ck%Ta„ silil. 

iMB C®. CUata., 

921 B« iN.f.. 

fllfiBi ite Iw*, K.. I, 

92WI set flftj; . San>Pf 

®HMt AfifPNMia'J'SD'fi £'t*iS^fiw.kCf C-m^. rtil:T 

®IOT W«®ai.sri®C®, itm:. 

® m , C,.oiw 

©H^ M®.®n tr®»!i g i),« c® , M . 3 

®li® ® i , i^? ‘Syiaii/Sf , W iy , 

%»s®! g f®D'( C® ©t^ilOTi., 0t»© 

Eiyfeanatoip >I^iwr?®f0n. 

©fas ^1 Cb i®s Atifeifs. Csi’»l 

WMV^i tfaf®^tiCT Immm X(m$ Sifts 

2^ ijnt {CajJfiili^fls. *9 B 
Srr®Br (E® 5>^A^ 

Wm »i9tmi anfl f 'tel 



SlNNffMtlfel. SI J 

•©if). 

naff#! ^ W 

% t 

m\ 



fttt® fkm fteiwfia 

^#te 

IWttfl EltetHX 

%vm , 

a^' te 

Wil », te ^ zsmm\gi |0»a 

mm 

, »i, 

lira ^mmft X teH)« ©I 'mmwrn. #1 

WW^ X» Ssfiri 

mm ^^»Kw toj. %iffg ii®i ‘jftfifie, 

111 

mniem>U} 

m iiiM 

'Eiiri 



0S24S 

QWl 

9SJ4? 

mu 

mn 

fiSSIJ 

9SI1E 

Mil 

iS?2i 

9SI2I 

il?il 

11921 

leil 

Mfl 

mm 

mm2 

fSIti 

issis 

©lil 

mmi 

§m 

$rm 

$m$ 

$un 

mm 

mm 

'D73I7 

®77B5 

m%n 

D7f^ 

mm 



towfuctumf 



Coffipfacfts Cffp 
«tsli®|S®»se Eiectfic €er® 
Seffifl'C®n9«ciei Otpi 
yiifessa, iic 

Usisn Cailiitt C®i|i.. . £ifct 



Gsdf 

H®. 



Cii®aff„ ill. 

% P«„ 

S^Wstei. £a»y9. 

©9«. 

«ie«r Ifmk„ SI.W. 
Ca®®|a P*irfc„ CiSsf , 



y«®«iglfiS. Inc 
lc®if El««i®.piiBlNss te. 

Cssi^® ^HiUt 
it/§ tmtmm Uu.. Cs. l a«#*i®ii. iUft® 
Smiff Caiman C®. i®cfcf®.,l, ill. 

tiifltn Cpiticai Cn 

ifsif® L®«| iisii*@^. i,f , 

Mtiif'ff I Iff s^sfTf , 9 , f , 

Sltita^a C® I«s!t* tmi, Ca!N9, 

En|«n®tiiit{ lie , m%% 

iassucfc C® ., ©It*. #1 %wnmt C©?'®. 

Can®. 

ii-i-iie* C®!i® C«%i, Calif. 

©ieSEi i®m|) ©faflsaii C® . iMrfcastti, if. 
£,. t.A.. iPsf^iiicflt Cf . if Awejiic® Cfiiic^®,, Ml. 

A»ai®m c® ., !Mc, 

«®#f „ i , f . 

iatif CliflMgCfli lifiSM^ffiffiK c®, ., te 

i.ii, 

Cf'Hffra!i if ifflcat C® . .. te, , inm, 

Csm^tin^ls te„. ,. AfMi.. ©?n»;.. . §,m . 

c® ., tesis i 



Waiiiffi £rtwfc P*iw, 

iA|nMa® C® . 

t»iafif.i 4 ?i ®3 tteMiofi.iiCi, c®f®. 

£:lfiCt.f 4 C tD-i$ 
l=!fl!lf®fi»i ii*. 
f rt iwi®nfi tm> 

C'»nifi -E'f^'hta C® 

Anfftfl Cmp 

.flitch i ifi C-ftnf’T.f I, ilTit't 
^fM$®TJ®yrl0l i')* 
fBintiA®®'!® fy'p'dvf'i C® 

®!i"lT.I®;! C®XP 

%1*S©ia f Sfll! f’-MJ-ll 



Wati iif t , Cf'Pif 
San Ca’M®5 Caitf 
Wan , Ca'iM 
*PS5Sfif fl.® , Cf'l'if 
#.»■)«:>* apB'l-lt ililTlfl 



te 



mmd 

mmi 

m»9 

mm 

mi2* 

mm 

mw 

«7« 

mw 

mm 



mm 

iwf« 

mwi 



ttifl'Hjii,. f9 ,f , 
Um t«»k . M.K . 
Cirff ®f . Cf'l'if 

#';LjNjDf , *9 f 

'Cu>^vffC*l^ Caitf 

€®!|p 

Calif 

W>Btk , C04if 

SI'i W it>#/ .()jpiE(®'hvtis 

#©.1)111® !® f t®# Cafif 
g|.|'f? 'pjJBflpTrit >\vi. C’fait'iort) ’9 j 

£tef Cs C’h^rtago Hii 

C®nd-rt>fntf ( 5>®.vtss C®i® +i,f«1t!btiw Cai)1 

€» 

t^fP.tttmOpTl'i!)! w»i»# Cat!'! 

tv '-Bfiun'lon 3>>.v 

St iil 

D I it® l®3, tf 111 

iilTlTl. 3>fter' c® ^omwip Cnlif 

tv 

JL/nlU'!*' Caii’^lsi 

J^4)1i«i7b Pr«.’'l«'nsM Ctit® C®if! 

#tfs;ipi t® tr% t.tmfi 

§'tef) ^irti Cam 

lltf Cannpii Etelni mt +^fTOeiiia C*A! 

^aiiM) iLig) ?hti ^sfttes i,<j 

tto £ ^v\mm ^^lOTttttwctoi 

ItesaltffTO #f C S % ilfK 

CaJweH, ilp» 

'Lanp®if i £ H5i.li f* Ci) # m i.fl i i «mr I^ut! 

iHut) 



09141 

ii2Si 

fisy 

iSS§f 

01122 

10214 

IS4BI 
30041b 
1 1210 
um 

III4I 

3032 

33134 

13453 

33534 

3370 

1173? 

33070 

urns 

um 

32M3 

0574 

mm 

mm 

um^ 

rsm 

mm 

aifsn 

0303 

Him 

H»ll 

mm 

n?m 

3442B 
um !i 

■14757 

;i490i] 

115201 

Ilia:? 

IftSli 

IM 



Tfci. i«!i 1*1 aitiw) Bfct 
Eifcitf® atte.»i)!!...«j, 

C S f ifn. 

twaiisiis^ ©«t*€ff^ C® ®f 
C«*aia., t-« 

C®!if!. 

€f*f!Ti!t fsiMtitiPf Csff 

iff , c#i«f 

la-ffi, te CaW 

Cs . i f 

Cl’S ®! fiwRf,. 3,®iC. tni 

C*Nc%« tfit^!h©*f ©3 CaMI®?*«a, mt 
U ~ 

®®|! Slaf* UcclwtiCf Catf 
ft line , §!(v 

iai'KW'i ^®i 
f=''i®.t>!X‘)'OTi C®*jfi«.ri:o ' C©T|) 

®ik!*£ar! C'lfcMoiucf 1*1 

CteMipiP'ii ifisi 

**c 

ifiipuai S* ff 'lean® ©lit ©1 
*Pl( if®f4©)h-i,fi «Hfn®4« C* 
iC;C . <1*1 

iG-.t/MoiTi te itvs ©ai® .S.y5l«fp © 



CaW. 

CiiCi^, Sii 

ifwif*. «®fg, 

C<«n. 



f*af.a6eTia, ©«l3l 

Pale A If® CaisR, 

t f . 
ifMiWtts CtMi 
Sf'Wsi**i©©io'j 

i I 

%vmsi f'ar* , Cti<f 

AM® Cfltif 

©«*!byiy C«Oti* 

, Si . ii . 

■Sli®6y Ciwf , ft 



Si S 

it <WS"W*. Ci®** 

S ‘i , 

, tatid 

5-C'oSl©!fl®.He , 

Dallas, , %'.xa§ 



£ilai,os‘t.8'i Wljg C® 

£4ffl®i 3 iCaif 
Si'iipp®* f-teri'Hi C$ , Cl® 
tv%i, 

©«4!t« 4*11, 

3-te '.(.ofUifs C.of,p 

ffMu<iMi)Pn (CfltitHH ! 

fl © ta/ ,®1 |1 Ij; tH'.®!)©!'! !®s Mh 

£,)% . 

5*fli ■ ■ ■' 

Cliii’' fs'4.(S.iV Cot;).' 

A «' <*) ! It till c Is -im 

151 ?»'tiMUjaflurl«'i A 1li,\ 
g 1*pis^!,a(H Ctiir 
M®jiwirM f®t«k,ai® CB'm.paiiy 
Cviti'-pr ,t)irt3it®! 3'te!r»i c®u 
C®*f *n,j- Class itpiikt 
il l*fUv lii'-iM' llK. 

#% C® 

#!»>{) *^Pe- :j tt>choTur-s Cti 

Stiotiics Loij 

Atijuslat’.!* CusIht^' Ct 

#»troii 5 iijctiofli.es> 



CaiH«#ofltta LaiH 
Cflfl'S'bo'hot*®* f’a 
1)1 'Ifl'i If iaplion^ 
i*>e5’i^8(i! fea.n, f l® 



CtK 

^ -s tap®, Ho I C* 



Hitltaulpoiit 'Ht! 

tain 

'Ho.oftPTi Tft*«as 



illW 

mmi 

mm. 

i«©;i 

«ai 

!»iOIV 
■lib 170 

£*6t« 

T? m 

mn 

!i?7|p 

17075 

wm 






Con< 



£«ei!#/iit©te! ii'ia 
iMii 

5pf'Ut?* f-ftW’ #1.CT Cs 

tHnfl' Soojrlfj) inc 
t-atnpuH*' Ciotlf .toil) 

®otr?5 AiicfaH^ul t-oi|) 

#tte> t® te 

'Df iti! t»v 

IR:»k ■ sort C .# ©fOijp 

‘iT^ttnoO'Ottr,.;, Hu, 

t'01VP€'f»..V IM 

tOtlipoiHjttU -itu 

iftT 'It' 



Lowlfflt! 


Col® 


©'fit. 


. S^ .ji 


Conmi.| 


, ^ f 


iS©i! iCabtifi 


tew 


iS® ||rO^, 


Cain 


’Wf# >V0f* 


. #i f 


liiyrt'hudfc 


Cain 


9 Mo) ly# ootl 


Cain 




iiA . 


iyittfooik 


£l,W. 


Costa#f‘r,« 

ife) 


Item. 


CofHfl Viat© 




-lam inf h©^‘ 




#1 WMm, 
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TABLE 6-3. 

CODE LIST OE MANUEACTURERS (Continued) 



N». Monufocturar 



AdA9M 



17870 UcGfiw- Edison Co. ManchesiOf, N. H. 

18042 Powei Design Pacific Inc. Palo AHo. Calif. 

18083 Cievile Coip., Siniconductot Div. 

Palo Alto. Calif. 

18324 Signetics Coip. Sunnyvale. Calif. 

18476 TyCai Ufg. Co., Inc. Holhston, Mass. 

18486 TR8 Elect. Comp. Div. Des Plaines, ill. 

18SB3 Cufiis Instiument, Inc. HI. Kisco, N.Y. 

18612 Vishay Instfuments Inc. Malvein. Pa. 

US73 E.i. DuPont and Co. , Inc. Wiimington, Del. 

18911 Durant Mfg. Co. Milwauliee, Wis. 

193IS The Bendii Coip., Navigation A Control Div. 

Teterboro. N.J. 

19500 Thomas A. Edison Industries, Oiv. of 

McGraw-Edisen Co. West Orange, N.i. 

19589 Concoa Baidmin Park. Calif. 

19644 LRC Electronics Horseheads, N.Y. 

19701 EicctraMfg. Co Independence. Kansas 

20183 General Atronics Carp. Phtladelphia. Pa. 

21226 Eaecutone. Inc. Long Island City, N.Y. 

21335 Fafmi Bearing Co. . The New Bntam, Conn. 
21520 Fansteei Hetalturgicai Corp. n. Chicago, ill. 

23642 Teascan Corp. Indianapolis. Ind. 

23783 Briiisb Radio Electronics Ltd. Vashingloa. O.C. 
24455 G.E. Lamp Division 

Nela Park. Cievelaad. Ohio 
24655 General Radio Co. lest Concord, Mass. 

24631 Meaco; Inc . Coap. Div. Huntington. Ird. 

24796 Paietco Inc San Juan Capistrano. Cahf. 

26165 Gr^es Reproducer Carp. New Rochelle. N.Y. 
26462 Gfohet File Co. of America, inc. 

Carisiadi, N.i. 

21351 Coapac Hoiiister Co. Hoibster. Calif. 

2SB2 Haaiflo© falcJi Co. lancasler. Pa. 

?7?5! SptCialitits ttig. Co. . lac Siralfori. Conn. 

Hi»iei4 Packard Co. Pal® Asia. Caiil 

mm Co. Ntielwotih. N.i. 

3^11 Ifstiuwent Speeialties €@. . Ne.. 

little Falls. N.i. 

33f;j G E, iece«»i9| Tohe 0^8 Oweasitra. Ry. 

^14 Ltsfrtia Inc. Chieafo, HI. 

MIfl Stanwyck Coni Products ill 

Nawkeslory. Ooiait®., Canada 
Miil C^oiofiaei. W. H. A Nili. Ud. 

Ttr^lo Cnlarno. 

37f42 P, i„ Mallory A C®. l»c. lods^^oliiS. loi. 

BS43 MicS^cal lo^slijis Prod. Co.. Alts®.' 

WM Prtsrsteo Stitrogs. IOC. ietat/i.M. 

C®. ChBCi^„ III. 

Z. A. C®. Isiiewtoi^ Colt. 

C®.. ShtiRt, 111,, 

Pea« A ||%. Corp. Pa. 

C®jf. Camte-^e. i^s.^ 

f I iist C®_ 

Pa. 

»€»•«»€ 1 f ^ Niiiif*!, iiss., 

tow»» Co. 1^. 

Il» c«i«f m§mm, 

Mm t® Sai#a, 

$a»i» IS. 

^^0 i. f.. 

WMd i.?., 

Wm €m um, mm. 

mm fm§rn 4 i. a 

fnii^ mm 

ttffi m»m mm itt,. # 



Code 

No. Nanufoclirfer 



62119 Uoivtrsal Electric Co. Owesse, tticA. 

63743 Vard Leonatd Eltciric Co. HI. VeieeB, M.V. 
64959 Vosicia Eloctiic Co. . lac. Now York, B.Y. 
65092 Heston Inst. fnc. Hoslon-Nemaifc Nemark, H. J. 
66295 Hitleh Htg. Co. CirCHO. UK 

66346 Hinneseta Uining A Htg. Co. Revert Hiacea Oiv. 

Si p^i h^s 

70276 AlieeHtg. Co. Naitfotd,' Coos. 

70309 Allied Control New York. M.V. 

70319 Aliaclat Screw Product Co. . Inc. 

Gardta Ci^. B.Y. 

70417 Aaptea, Orv. of Chiyslti Coip. Oetsorl, Hici. 
70405 Alianlic India Rohktr larks, loc. CNicait^ ill. 
70563 Aapenlt Co. . Inc. yni^ Cely, i. J. 

70674 ADC Ptodocls lac. HiMC^elRi, Hii^. 

70903 Botden Htg Co. Ciic^, ill. 

70998 Bird Eltclroncc Coip. Ciovtl^, Qm 

71002 Btiaback Radio Co. New Yort. i.Y. 

71034 Bliley Electric Co. . inc • Ent. Pa. 

71041 Boston Gear Harks Div. el Horiay Co. 

of Toaas ^loey. Hass. 

71218 Bid Radio. Inc. fil^gi^. eitr§ 

71279 CMiAiidge Tkcrioioatcs Carp. C^kfidp^ Ms. 
71286 Coa toe Faslente Coip. Paraoas. M.J. 

71313 Cardwell Coodtostr Carp. 

Lsndealoisl L.B-. M.Y. 

71400 BnsswMsMIg. Dsv. of neSraw-Edi^ Co. 

SK Loans. 1®. 

71436 Chicago Condeostr Co^. C%ec^„ M. 

71447 Calif. ^ringCo... foe. Psco-iivna. C»M. 
71450 CTS Corp. E^iSiL m. 

71168 IT? Caooi® Electric ies A®§srtes, C«if„ 

71471 Ciat*a. Div. Aeitvta Co«p. CaM., 

71482 C.. P. Date AC®. ii 

71590 Cealralai i«v. of Giilf io^i m. 

7 ini Ctftiifrciai Plastics Co. Cp&cinh>.. 

i i 710 Cornisi His# C®. „ fit New f oti^ H., f „ 

71707 CoiiCtilC®. „ i.l, 

71744 Ciic^o HiOBO^ee L^p 1®#%$ CiBCa^,, ill. 

mu Citci tt%. Co., Umm i. itim Db®. 

M.. 

Dow €0111.19 Corp. 10^^,. Kelt, 

721B Electeo ilolsvt H%, Co... He. KEtaiailiscJ Co»».. 

12619 isaligii C»^- H.,W. 

7265S Miaoa Ctetsal €»^. . IHc^bcs^.. 

72^ Choral l»slia»« Coh.. Snp^ 

72765 ^mw C®. HHifgllp, W., 

72115 N„ tee. Pa. 

72911 Gatasae C®,. 

11*12 Itesttec Step Has Co*#,. 

72M4 K C®. Ai|pr«s., €1^. 

71^1 Sfei Puiaete,, tee. Pa. 

C®. „ tee. PantiMtei,. W 

mn ».». i.^0 Co. m. 

HIM ®l itcipav Btel „ te* 

IJIfl 

tmm Stei m. «„t„ 

11^ Cfin#., mm. 

CsitS* P 1^., €®. 

tec PtiT^h^ia. Pm. 

¥$i. M f ®*ir# Icf.-«WP lit: 

irtj 

m^m m f »» 



Code 



73899 JFO Elocifeoics Coip. 

ISMS ieoaiflgs RMio Hf|. Coip. 

73M7 Cfoov'Piia Corp. 

74276 Sigeaiilt lac. 

70455 J.N. Hiens, aod Sees 
7^1 MiSiisal Coateasii Corp. «hh 

74M8 R.F. Pro#icls Oivisieo of Aopheeal'Bofg 



Braoklyo. B.Y 
Son iota. Cilil 
NidgeliiW. M.J 
Meplsae. M.J, 
f lacbestfi. Mom 
Chicago. Ill 



ERecireaiics C^p. 

74970 E.F. J^SttiCo. 

IMI2 ^tiiiai»a«ii itilsiMCO Co. 
7IM3 NeyiM CaiOM Co. . 

75371 CTSKo^tstec. 

75M2 Reika EitCIrie Corpifoltts 
mn Lmt Eiiclric Hlg. Co. 
75915 tee. 

Los^ H%. Co.. 

71210 C. H. HtewMii 
71433 Ge^aS testenoitel C^. 



Ooehery, Coio^ 
VUOCI. niOB, 
Phitidotphlo. Pi^ 
SI. Haiys< Pt| 
Stodwich. Hi 
It Veieoo. B.V„ 
Chiesga. iUfl 
Ots Plaioos. IIK 
Efif. Po 
tm Ffificisco, CoHf 
ItCtei^d OiviSiM 

Mtwath. fl.jj 

71412 l»of s iBilto Hfi„ Co.„ tee. Hilite. Hast 
7S413 J.f. HsaiosC#. Los f^los. Cililj 

7ISI0 ftv. ^ @si^ Cart j 

PaiMt £®^. See ut^fo« Colif 

lilts mmrn C®. CievtM. 

26103 Bow^Jb.I, 

7MS4 Cai C®. Ct^^ II 

IlMi fit Sis** C^„„ EtesM^miles Si*. 

i. ii^lfwsod. 

mn PmAi ite»is C®.. ^ Ff»citi®. CMil 

nm PP®»^tete mrnmmiM m E^Mic Co, 

Smm PtteMa, Caill 
27251 mm m »m tm-> 

Pi 

72141 rnmmm nmmm s f 

1 §H«. pgftet 

mm ft* 

pmm „ Pmrnm ft*,. 

i.Y, 

ppm p^^ii Cm, Pi ' 

7m* c®m, # ' 

MWP (§§ 8ife*S f«|l Itefe* 

MiPi li. ~ 

7MU Sf^oii f*ie^ C^, Mr B.f! 

fte, Psiftm, H j 

PmM mrn4. C®.. H 

S Cm. 

Wi ffiESi|-fg% c®.. 

teMiit Cm. 

mm 

mm fmmmm Prnmm. ^ 
mm 
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SECTION VII 

SCHEMATIC DIAGRAMS 



7-1. INTRODUCTION 

• This section contains schematic and component 
locations diagrams. Figure 7-2 lists notes and symbols 
which apply to all schematic diagrams. For clarity, 
some of the symbols used are also explained here! 
Figure 7-4 is afunctional block diagram which includes 
the schematic location of circuit sections by page 
number. Each schematic diagram has been presented 
following the general guide lines listed below. 

a. Schematics in this manual show electrical circuit 
operation and are not intended as wiring diagrams. 
Switch and circuit board assemblies often appear in 
part on several different schematics. To find a specific 
instrument component or circuit section, refer to 
Figure 7-4 or the "REFERENCE DESIGNATION" box 
on each schematic where the reference designators are 
listed for all components. 



b. Special notes that only refer to one circuit section 
of the instrument are given on the schematic of the 
circuit i:,ection only. 



c. Circuit assemblies are outlined and shown as 
shaded areas. The component reference designations 
within these shaded assemblies are abbreviated. 1^11 
component designation includes assembly number 
(see Schematic Information illustration shown below). 



7-3. REPLACEMENT INEORMATION 

7 4 For repair and replacement information, refer 
othe REPAIR AND IffiPLACEMENT information which 
is included in Srotion V. For specific component 
lescriptions and/or ordering information refer to 
>age 6-1. 



NOTE 

See inside rear cover 
for overall schematic. 




Figure 7-1. Explanations of General Information on Schematic Diagram 
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Figure 7-2. 



Model 8405A 



voltage regulator (breakdown) 
diode 



step recovery diode 



field effect transistor wkn P* 
material base 



8. CONDITIONS FOR MEASURFMENTS 

a. Power Supply Currents 
(1) For ^20V ^^ipiies: 



FREQ RANG£*MHz i-4Mli2 range 

PHASE METER OFFSET , . , 



Other control citings 

(2) For -28¥ su|^lles:^ control setin^s 

(3) For bMi and msi^lles: 
ac line voltage - 113 

current meter - HP 428B 
no coiuiecliim to protes 

b- Dual Voltages In ^ymliEer a»l ¥TO 

(II FREQ RANGE MEz , range 

pr^ A . .. IMMz (BtHx for volt- 

ages in imroilhesisi and i: 2 Mlfe| at I^el 
Itat eM:ii^islies AlC UNL^^ED 

III ¥oliages taken with HP il4A X Voll^ler I 




I 



111 



Mm MF to 




Diagram Notes 



Model 8405A 




iAI5R3i 



AI6 ASSY 

|A!8LI 
[if JVDOjN 

AI8 ASSY 

[aIsriT 

iGAiN ADJ; 



iLfLAOJj 



;a5rii ,, 

iGAIN 

ASSY 



A4R15 



|A4R5 
iGAlN 

!a4r1o , 

|BIA^ 

A3 ASSY 



!A3R5 . 

[_GAIN ADOj 



!A3KI5 I 
SYMMETRY 

J 



rA3R20 , 
[B!A^ADJJ 



I A6Ll"] 
[JF_/^J j 



A7U 






ADJ 



IF ADJ 



ASSY 



LJ 



AI5 

ASSY 



AI4 

ASSY 



BIAS I 



L ADJ J 



symmetry; 
Jaoj I 



Q1 

-METER CALI 
j ADJj 

A8R^26» 
-VOLT LIMITI 
i ADJj 

I A8R3? 
4-METER CALI 
I ADJ| 

i A8R3?, 

4volt limit 

I ^DJj 

/UI^ASSY 

t AIIR24^ 
IFREO ADJj 

^ AIIR23I 
SYMMETRYI 
[ ADJj 

A12 ASSY 

a 1 2R25I 
i SEARCHI 
I SPEEDi 
L ADJj 



A9 ASSY 



AI7 

DELAY LINE 
ASSY 






AI3 

ASSY 



AlO A26 
ASSY EXTENDER 




Figure 7-3. Component Identification, Top View 
















TM 11-6625-2856-14 




Figure 7-4. Functional Block Diagram 
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Figure 7-6(a). RF Sampling (Circuit Description) 
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. BIAS SUPPL? 






Sampling Gate AlAlCRl-4 is normally reverse -baised by DC and feed> 
back voltages across A3R19-20. A negative pulse to AlAlCRl -2 junction 
and a simultaneous positive pulse to A1A1CR3-4 junction let the diodes 
conduct briefly (about 300 pico -seconds). A1A1C3 charges toward the 
Instantaneous RF signal voltage at the probe during this time. The pulses qi.oI 
are so short that A1A1C3 can only charge about 15%. Negative feedback 
adjusts the gain (Gain x\dj. A3R5) of AlAlQl and A3Q1 so the output of 
A3Q1 is equal to the instantaneous RF signal voltage at the time of 
sampling, i.e. , overall Sampling Gate and Amplifier gain is unity. The .c» 
A1A1C3 charge and A3Q1 output voltage are maintained until the next ° 



.vfi: 



♦ TOW 

: '•9 6R 



© CHAMMEt. A 20UU 
IR SIGNAL TO IF 

SECTlOM 



» T " "" W W t I ' 

For all the Sampling Gate diodes to conduct simultaneously, 
the reverse biases on each diode must be equal and the 

polarity (A3T1). Sampler Bias Supply, A3, shifts tiie bias ^©; 



~gating pulses must be of the same amplitude but of opposite 



voltages so that the sampling gate output voltage is centered ^ 
between them. Fine bias adjust is set by Sym. Adj. A3R15 
for proper centering operation. The Bias Adj, A3R20, 
adjusts diode on-time by varying bias level which the 
sampling pulses must overcome 



SAMPLING 
PULSES FNOM 
PNASE LOCK 
SECTION 




Sampling Gate A2A1CR1-4 is normally reverse -biased by Demand feed- 
back voltages across A4R19-20. A negative pulse to A2A1CR1 -2 junction u^plifiers 

and a simultaneous positive pulse to A2A1CR3 -4 junction let the diodes ^ 

conduct briefly (about 300 pico -seconds). A2A1C3 charges toward the Sampling Gate diodes to conduct simultaneously, 

instantaneous RF signal voltage at the probe during this time. The pulnc 3 " "'' | reverse biases on each diode must be equal and the 

are so short that A2A1C3 can only charge about 15%. Negative feedback * ' 

adjusts the gain (Gain Adj. A4R5) of A2A1Q1 and A4Q1 so the output of 
A4Q1 is equal to the instantaneous RF signal voltage at the time of 
sampling, i.e., overall Sampling Gate and Amplifier gain is unity. The 
A2A1C3 charge and A4Q1 output voltage are maintained until the next 
sample is taken. 



it LiklA. 
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pulses must overcome. 

-f f- lii 




_ ^sampling pulses a feedback | 



-psCf 

AA4 



gating pulses must be of the .same magnitude but of opposite 
polarity (A4T1). Sampler Bias Supply, A4, shifts the bias Q ^ 
voltages so that the sampling gate output voltage is centered 
between them. Fine bias adjust is set by Sym Adj. A4R15 
R, for proper centering operation. The Bias .4dj, A4R20, 

‘ adjusts diode on-time by varying level which the samoling 
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Figure 7-6 (a) . 



RF sampling (Circuit description) 
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Figure 7-6(b). Schematic Diagram. RF sampling Section 
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Q4.05 
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LiMTlNG 

AMPLIFIER 

06 



Tuned Amplifier A5Q1 
Impasses only 20 kHz fun- 
.damental component of 
'Channel A IF signal. 

|s„ i i 



Emitter Followers A5Q2 -3 
, drive Limiting Amplifiers 
and Voltmeter from low 
source impedance. Gain 
Adi. A5R11 sets Channel 
^ A IF Volta ge Gain j 

Accurately.' 

I .7^ 47 



{R26 



fcoc 



h- 



C9 ;« ' 

47 47 



“1., 



LA 

,-r 

20 kHz IF OUTPUT A Is waveform 
of RF signal at Channel A probe, but 
reconstructed at 20 kHz. 

20 kHz IF OUTPUT B is waveform 
of RF signal at Channel B probe, but 
reconstructed at 20 kHz. 

r*— ^ i*J 

luia— ■# 

A<8 iSOLftTlOK ASSY (08405-6003) 



Limiting Amplifier A5Q4- 5 

r is biased to produce a 
square wave output by 
Clipping the sine wave 
input from A5Q3. 

1 * ^ 

„5S. 



f4640 

Diodes A5CR1-2 in feed- 
back of Limitini^ Ampli- 
fier A5Q6 make A5Q6 
output waveform a good 
square wave.^ 




Clipped 2o»k, 

IF Sine «AVE to 

phase Shifter 



•EFEKEhCE DCUCHAtiOM} aiTMai 0 UTlwE1I i_ 1 

AltfaM-iEl «M *U«f MATEO full OEUCmaTiOi m 
CLUDES ASUaILT muMEA. .( ■■ OF ASifjilLT At 
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CO aFLETE AS SMO«)i 
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AMPLITUDE CHANNEL selector A23 
connects Voltmeter to either channel.. 
Switch has two seccions to eliminate 
crosstalk between channels. 
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*i4. Limiting Amplifier 
A18Q4-5 is biased to 
li produce a square wave 
output by clipping the 
sine wave input from 
A18Q3. 



Diodes A18CR1-2 in feed- 
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Figure 7>ll(a). Phase Meter (Circuit Description) 
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Figure 7-1 1(a). Phase Meter (Circuit Description) 
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Figure 7-13(a). Voltmeter (circuit description) 
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Figure 7-13(b). Schematic Diagram, Voltmeter 
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Eigure 7-14. Search Section Output Waveform 



Ptgttr« 7-15(a). Automatic Phase Control Section (Circuit Description) 
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Figure 7-15 (a). Automatic Phase Control Section (Circuit description) 
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Figure 7-15(b). Schematic Diagram. 
Automatic Phase Control Section (Part 1 ) 
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Figure 7- 17(a). Automatic Phase Control Section (Circuit Description) 
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Figure 7- 17(a). Automatic phase Control Section (Circuit Description) 
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Figure 7-17(b). Schematic Diagram. Automatic 
Phase Control Section [Part 2) Sampling Pulse Generator 
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FIgurt 7-lS(a). Power Supplies (Circuit Description) 



Model 8405A 





Dmm^ A16CR4-6 are normally biased off. As the supply 
Elmers moire current, the voltage drop across A16R6 
l^reases imtil this drop plus the Q1 and A16Q1 emitter-to- 
base voltages turn the diodes ON. The diodes then conduct 
and clamp ti^ base voltage of A16Q1 to limit the maximum 
current ftie sus^ly can deliver. 



Reference Amplifier A1^J3 compares voltage pro- 
portional to ¥DC C+2© V Adj. A16R11) to Reference 
Zener A16CR7. Amplifier error voltage is applied 
through current amplifier (Driver A16Q1) to Series 
Regulator Q1 

i T' .... 



Constant Current Smirce A16Q2 is 
Reference Amplifier collector load. 



<3D 



MmOUTlMM- — . 

B nt.4. m 







semes 

RCGULATQA 
02 

Diodes A16CR11-13 are normally biased off. As the 



1 



MMamr •••• «v 



uluaes 

^ j tf supply delivers more current, the voltage drop across 
AI6R19 increases until this drop plus the Q2 and A16Q4 
emmitter-to-base voltages turn the diodes ON. The 
diodes then conduct and clamp the base voltage of A16Q4^^^^ dcskjmtkjns 
f<S5 to limit the maximum current the supply can deliver. 



Reference Amplifier A1SQ6 compares voltage pro^ 
portional to -20 VDC (-20 V Adj. A16R23) to Reference 
Zener A16CR14. Amplified error voltage is applied 
through current amplifier (Driver A16Q4) to Series 
Regulator Q2. ' 



Constant Current Source A16Q5 is 
Reference Amplifier collector load. 

I 













Figure 7- 18(a). Power Supplies (Circuit Description) 
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APPENDIX A 



DAPamSlIM 



DA Pam 310-7 
TB 11-0625-^50-30 

TM ll-€625-28^-24P 



TM 38-750 
TM 740-00-1 
TM 750-244-2 




of Teduueal Publieatimis: Tedtoieal Manuals. Tedinteal Buli^lns, 
Manuabi (Types 7, 8. and 0). Supply Bvlldtins, and LubriaU:ion 

Orders. 

InAm of Modifieatiim Worb Orders. 

Odibratiim Pnmedures for Vector Voltmeter, Hewl^t-Padcard Model 
8«15A. (NSN ^^-00-029-180D 

Organis^imial, Direct Support and General Support Maintenance Repair 
Parts and S^pedal Took List (Indudins Depot Repair Parts and Special 
Tools)for Vector Voltmeter, Hewlett-Packard Model 8«05A. 

The Army Maintenance Management System (TAMMS). 

Administrative Storage of Equipment. 

ProceduresforDestructionofElectronicsM^ts''iei to Prevent Enemy use 

(Electnaiies Command). 
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APPENDIX B 

COMPONENTS OF END ITEM LIST 

Section I. INTRODUCTION 



B - 1 . Scope 

fliis a|ip«n€lm lists inle^ml e^mpenents of and 
tealc ism« il«ms for tho 841^4 to help ycm In" 
vmtoff' it#ms required! for safe and effieibnt op' 
emtran, 

B-2. General 

This Components of End Item List is divided 
into the following sections: 

a. Seeti&m II. Integral Components of the End 
Hem, These items, when assembled, comprise 
the 8405A and must accompany it wheneverit is 
transferred or tum^ in. The illustrations will 
help you identify these itema 

b. Seetion III. Basie Issue Items. Not appli- 
cable. 

B-3. Explanation of Columns 

Urn IllMMT&tiOH^ This column is divided as fol- 

lows: 

(1) Figure n umber. Indicates the figure 

number of the illustration on which the item is 
shown. 

(2) Item number. The number used to iden- 

tiiy item called out in the illustration. 

b. National Stock Number, fndicates the Na- 



twnal Slock number assigned to the Item and 
which will be used for requisitioning. 

e. Deseriptifm. Indicates the Federal item 
name and, tf required, a minimum deseriiAwn to 
identic the item. The part number Indicates the 
primary number used by the manufacturer, 
which controls the design and characteristics of 
the item by means of its engineering drawings, 
specifications, standards, and inspection re- 
quirements to identify an item or range of items. 
Following the part number, the Federal Supphr 
Code for Manufacturers (FSCM) is shown in 
parentheses. 

d. Location. The physical location of each 
item listed is given in this column. The lists are 

designed to inventory all items in one area of 
the major item before moving on to an adjacent 
area. 

e. Usable on Code. Not applicable. 

/. Quantity Requirred (Qty Reqd). This column 
lists the quantity of each item required for a 
complete major item. 

g. Quantity . This column is left blank for use 
during an inventory. Under the Rcvd column, 
list the quantity you actually receive on your 
major item. The Date columns are for your use 
when you inventory the major item. 
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m 



PI m 

iWM 

m m. 




m 

%^mm 



JlCCSSSOHy KIT 

ACCEssosy or 

ACCESSORY KIT 
ACCESSORY KIT 
ACCESSORY KIT 



m i mi I m 
I 
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I mm 
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APPENDIX D 

MAINTENANCE ALLOCATION 

Section I. INTRODUCTION 



D-I. General. 

Tlil» apfeiKiiJc provides a auiaiamf^ of the 
mmitWMmce operations for the 8^5A. It »a* 
thortzes category of soaintensnee for speeifie 
snainteniuiee fnnetk»ns m repairable items and 
cMspoiients and the tools and equipment re- 
quired to perform each funetion. This appendix 
maf be used as an aM in pianniniT maintenance 
operations. 

D-2. Maintenance Function. 

Maintenance functions will be limited to and 
defined as follows: 

a. Inspect. To determine the serviceability of 
an item by comparing its physical, mechanical, 
and/or electrical characteristics with estab- 
lished standards through examination. 

h. Test, To veri^ serviceability and to detect 
incipient failure by measuring the mechanical 
or etectrical characteristics of an item and com- 
paring those characteristics with prescribed 
standards. 

e. Service. Operations required periodically to 
keep an item in proper operating condition, i.e., 
to clean (decontaminate), to preserve, to drain, 
to paint, or to replenish fuel. lubricants, hjdrau-' 
lie fluids, or compressed air supplies. 

d. Adjust. To maintain, within prescribed 
limits, by bringing into proper or exact position, 
or by setting the operating characteristics to 
the specified parameters. 

e. Align. To adjust specified variable elements 
of an item to bring about optimum or desired 
piftf formance. 

/I Calibrate. To determine and cause correc- 
tions to be made or to be adjusted on instru- 
ments or test measuring and diagnostic 
CIJu ipments used in precision measurement. 
Consists of comparisons of two instruments, one 
of which is a certified standard of known accu- 
racy, to detect and adjust any discrepancy in the 
ftCc uracyof the instrument being compared. 

g . Install . The act of emplacing, seating, of 
fixing into position an item, part, module (com- 
ponent or assembly) in a manner to allow the 
proper functioning of the equipment or system. 



k. Replace. The act of substituting a service- 
able like type part, subassembly, or mmiule 
(eompiment or assemb^) for an unserviceable 

counterpart. 

i. Repair. The application of maiittenanee 
services (inspect, test, service, adjust, alq^ 
calibrate, replace) or other maintenance actions 
(welding, grinding, riveting, straightening, fac- 
ing. remaehining. or resurfacing) to restore 
serviceability to an item by correcting specific 
damage, fault, malfunction, or failure in a part, 

subassembly, tnodule (component or aSSenibly), 

end item, or system. 

j. OverkttUl. That maintenance effort (SCrV- 

ice/action) necessary to restore an item to a 

completely serviceabie/operational condition as 
prescribed by m a i n t e n a n c e Standards (i.e., 
DMWR) in appropriate technical publications. 

Overhaul is normally the highest degree of 
maintenance performed by the Army. Overhaul 
does not normally return an item to like new 
condition . 

k . Rebuild. Consists of those services/actions 
necessary for the restoration of unserviceable 
equipment to a like new condition in accordance 
with original manufacturing standards. Rebuild 
is the highest degree of materiel maintenance 
applied to Army equipment. The rebuild opera- 
tion includes the act of returning to zero those 
age measurements (hours, miles, etc.) con- 
sidered in classifying Army equipments/ 
components. 

D-3. Column Entries. 

a. Column 1, Group Number. Column 1 lists 
group numbers, the purpose of which is to iden- 
tify components, assemblies, subassemblies, and 
modules with the next higher assembly. 

b. Column 2, Component/Assemably. Column 2 
contains the noun names of components, as- 
semblies, subassemblies, and modules for which 
maintenance is authorized. 

c. Column 3, Maintenance Functions. Column 
3 lists the functions to be performed on the item 
listed in column 2. When items are listed with- 
out maintenance functions, it is solely for pur- 
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pe»e of ha^itic the gsoup tiismheis in the MAC 
and EPSTL eoinelde 

d. Celumm S, Mmimtmmmm Cot^pory. Cohimn 4 
speciSes, by the lirtingof a “^orfetime” %ure in 
the appropriate snlmiumnCs). the lowest level of 
maintenance authorized to peiform the fune* 
tion listed in eolumn 3. This %nre i^presents 
the active time required to perform that 
maintenance function at the indicated eat^roiy 
of maintenance. If the number or complexity of 
the tasks within the listed maintenance func- 
tion vary at different maintenance categories, 
appropriate "worktime” figures will be shown 
for each category. The number of task-hours 
specified by the "worktime" figure represents 
the average time required to restore an item 
(assembly, subassembly, component, module, 
end item or system) to a serviceable condition 
under typical field operating conditions. This 
time includes prep a ration time, troubleshooting 
time, and quality a sSUranCe/qU a 1 i t y control time 

in addition to the time required to perform the 

specific tasks identified for the maintenance 
functions authorized in the maintenance alloca- 
tion chart. Subcolumns of column 4 are as fol- 
lows: 

C-Operator/Crew 

O-Organizational 
F-Direct Support 
H-General Support 
D - D e p o t 

e. Column 5, Tools and Equipment. Column 5 
specifies by code, those common tool sets (not 
individual tools) and special tools, test, and sup- 
port equipment required to perform the desig- 
nated function . 



/. Cotmmm S, Bemawks. Columm 6 matmm tm 

alpiudmtic »>de which leads to ti» m 

section IV, Remarks, which is pertinent to the 
item oiqrosite the particular code. 

D-4. Tool and Test Equipment Requirements 
(Sect. III). 

a. Too/ or Test Equipment Reference Code. 
The numbers in this column coincide with the 
numbers used in the tools and equipment eol- 
umn of the MAC. The numbers indicate the 
applicable tool or test equipment for the) main- 
tenance functions. 

h. Maintenance Category. The codes in this 
column indicate the maintenance category alio- 

c a t e d t h e t o o 1 o r test equipment. 

c. Nomenclature. This column lists the nounl 
name and nomenclature of the tools and test 
equipment required to perform the mainte'* 
nance functions . 

d. National/NATO Stock Number. This col-l^ 
umn lists the N a t i o n a 1 / N A T O stock number of 
the specific tool or test equipment. 

e. Tool Number. This column lists the mani* 
ufacturer’s part number of the tool followed by^ 
the Federal Supply Code for manufacturers (5-'* 
digit) in parentheses. 

D-5. Remarks (Sect. IV). I 

a. Reference Code. This code refers to the ap>- 
propriate item in section II, column 6. 

b . Remarks. This column provides the re*" 
quired explanatory information necessary to> 
clarify items appearing in section II. 



(Next printed page is D-3) 
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Pep Lace 
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ai 


OI^riHT CiBB *3SB®Lr, SWBEB. ;i3, A4 


Inspect 






0. ^ 














Replace 






0.-* 






1 




' 




Repad. r 










i.o 


1 thra 9’ 






ClfClHT CAID iia32!®L?, ISOLAflOS A5, AtS 


Inspect 






0. -1 














Replace 






O.ii 






1 








Sepal r 










1.0 


1 thri; 9 




05 


CIMJtHT €km ASSSMBU, iSO DEGR® SMJTCH, ft6 


Inspect 






0. 3 














Replace 






0.4 






1 








Repair 










l.O 


I thru 9 




. m 


CI9€»'T*‘ Ck^ PHASH S»fIP?EB, A7 


Inspect 






0. i 














Replace 






o.u 






1 








Repair 










I.o 


1 thru 9 




m 


CIBCIHT CABT ASSEJ©LY. PHASE METER, A3 


Inspect 






0. 1 














Replace 






O.i* 














Repai r 










1.0 


1 thru 9 




oa 


CIRCUiT CARD ASSEMBLY, VOLTMETER, A9 


Inspect 






0. 3 














Replace 






0.4 






1 








Repair 










1.0 


1 thru 9 




09 


CIRCUIT CARD ASSEMBLY. APC AMPLIFI®, AlO 


Inspect 






0. 3 














Replace 






0.4 






1 








Repai r 










1.0 


1 thru 9 




10 


CIRCUIT CARD ASSEMBLY, IF SAMPLER, All 


Inspect 






0. '3 














Replace 






o.u 






1 








Repair 










1.0 


1 thru 9 




11 


CIRCUIT CARD ASSEMBLY, SEARCH, A12 


Inspect 






0. 3 














Replace 






0.4 






1 








Repai r 










1.0 


1 thru 9 




12 


CIRCUIT CARD ASSEMBLY, EQUALIZER, A13 


Inspect 






0. 3 














Replace 






0.4 






1 








Repai r 










1.0 


1 thru 9 




13 


CIRCUIT CARD ASSEMBLY. VTO, AlU 


Inspect 






0. 3 














Replace 






0.4 






I 








Repair 










1.0 


1 thru 9 




lU 


CIRCUIT CARD ASSEMBLY. PULSE GENERATOR, Al5 


Inspect 






0. 3 














Replace 






0.4 






1 








Repai r 










1.0 


1 thru 9 




15 


POWER SUPPLT ASSEMBLY, Al6 


Inspect 






0. 3 














Adjust 






0,4 






1 








Replace 






0.4 






1 








Repai r 








1 




1 thru 9 




l6 


DELAY LINE ASSEMBLY. A17 


Inspect 






0.4 














Replace 






0.5 






1 thru 9 




1*^ 


SWITCH ASSEMBLY, PHASE METER OFFSET, API 


Inspect 






0.3 














Repl ace 






1.0 






1 








Repair 







1.0 
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1 thru 9 
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APPENDIX F 



wcmmnm 

MANUAL CHANUES 

MC^EL 84(»A 

VECTCHl VOLTMETER 

Blwaal Serial Prefixed: 94 6 - 
HP RirtNo. (W405-90<te2 



To I^IS to in^rumenis with Serial Numbers listed in the table below, make the indicated manual 

IlforiaallOIl for this manual to instnuaents wit h Serial Numbers not listed in the table below may 

m a yellow MANUAL CHANGES insert supplied with this manual. Information about serial numbers 

QC^ covered in any of these ways can be obtained from your nearest Hewlett-Packard office. 



Intirument Serial Prefix 


Make Manual Changes 


Instrument 
Serial Prefix 


Make Manual Changes 


946-03210 thru 946-02911 


1 


805- 


1,2, 3, 4, 5, 6, 7, 8, 9, 10, 11 


942-02910 thru 942-02861 


1, 2 


742-,741-, 

732- 


1,2, 3, 4, 5, 6, 7, 8, 9, 10, 11, 12 


942-02860 thru 942-02811 


1, 2, 3 


725-, 724-, 
717- 


1, 2, 3, 4, 5, 6, 7, 8, 9, 10, 11, 12, 13 


942-02810 thru 942-02780 
838-02779 thru 838-02711 




645- 


1, 2, 3, 4, 5, 6, 7, 8, 9, 10, 11, 12, 13, 14 


838-02710 thru 838-02211 


1, 2, 3, 4, 5 


631- 


1, 2, 3, 4, 5. 6, 7, 8, 9, 10, 11. 12, 13, 14 
15 


838-02210 thru 838-02161 




838-02160 thru 838-02111 




626- 


1,2,3,4,5,6,7,8,9,10,11,12,13,14: 
15, 16 


^ 5J5-UZiiU thru 8J8-UZU01 


I, 2, 3, 4, 5, 6, /, 8 


n 


1,2,3,4,5,6,7,8,9,10,11,12,13,14 : 
15, 16, 17 


K7T~- 


1,2, 3, 4, 5,6, 7,8,9 


813- 


1,2,3,4,5,6,7,8,9,10 



CHANGE 1: Page 6-25: 

Change DS2 to 1450-0138, LIGHT, INDICATOR, RED 

CHANGE 2: Page 6-25: 

Change PI to Part No. 1251-0148 
Change SI to Part No. 3101-0100 
Change S2 to Part No. 3 101-0033 

Page 6-26: 

Change Wll to Part No. 8120-0078 
Page 6-27: 

Change Item 2 to Part No. 08405-0001 
Change Item 13 to Part No. 08405-0002 

Page 7-19/7-20 

Change SI pin numbers from 3 to 1, from 6 to 2, from 1 to 4, and from 4 to 5. 
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Model 8405a 



CHANGE 3: 



CHANGE 4: 



CHANGE 5: 



CHANGE 6: 



CHANGE 7: 



CHANGE 8: 



Page 6-2: 

Change A3R5 to HP Part No. 21,00-0783, VAR: WW 200 OHM 5% IWl 
Page 6- 3 : 

Change A3R27 to HP Part No. 0757-0401, R: EXD) MET ELM 100 OHM 1% i/gW 
EACTORY SELECTED PART. 

Change A4R5 to HP Part No. 2100-0783, R: VAR WW 200 OHM 5% IW. 

Page 6-4: 

Change A4R27 to HP Part No. 0757-0401, R: EXD MET ELM 100 OHM 1% 1/8W, 
EACTORY SELECTED PART 

Page 6-6: 

Delete A8CR4, A8CR5, A8L1, and A8L2. 

Page 6-9: 

Change Part No. of Heat Dissipator under A8Q14, A8Q15, A8Q18 and A8Q19 to 
1205-0041. 

Page 6-10: 

Delete A8R38. 

Page 7-11/7-12: 

Delete A8CR4, A8CR5, A8L1, A8L2 and A8R38. 



Page 6-3: 

Change A3R19 to HP Part No. 0698-3153, R: EXD MET ELM, 3.83K OHM 1% 1/8W. 
Change A4819 to HP Part No. 0698-3153, R: EXD MET ELM, 3.83K OHM 1% 1/8W. 



Page 7-5/7-6: 

Change A3R19 and A4R19 to 3.83K OHM. 



To reduce Residual Noise level caused by power supply, it is recommended that resistors 
A16R8 and A16R20 be changed. 

Prom: 0698-3150 R: EXD MET ELM, 2.37K OHM 1% 1/8W. 

To: 0757-0077 R: EXD MET ELM 1.2K OHM 2% 1/4W. 



To reduce the amplitude error of the voltmeter above 800 MHz and on the 0 dB range, it 

is recommended that resistors A3R21, A3R25, A4R21 and A4R26 be changed. 

Prom: 0757-0316 R: EXD MET ELM 42.2 OHM 1% 1/8W. 

To: 0757-0294 R: EXD MET ELM 17.8 OHM 1% 1/8W. 



This change applies ONLY to the A8 Phase Meter Assy with HP Part Number 08405-6058. 
To eliminate spurious or erratic phase meter indications, it is recommended that induc- 
tors A8L1 and A8L2 be removed. 

Delete: A8L1, L2 9140-0120 COIL: PMD) 0.10 UH 20%. 
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CHANGE 9 i|g fiaae M^er Am^ is Cik« Figure I below) tfan shown in Fi^ire 7-U. 

Table S-l, l^ges 6-8, i-t ami 6-10, 

AdU: ASCE4. 6; 1901-0040; DKHIE SILICON 30,MA 30 MV 
A8CR5, 7; W2-3HK; DKM>E BREAKDOWN 5.76 V 
A8R28, R35; 0157-0279; R:FXD 3. 16K c4un 1% 1/8 W 

Change: A8 Phase meier assembly part number to 08405-6008. 

Chilli Resimors A8R26, 1^3, 

To: 2100-1657 R:VAR WW IK OHM 10% 1 W 

From: 0157-0405 R:FXD MET FLM 162 OHM 1% 1/8 W 

Change Resistors A8R27, R34, 

To: 0698-0084 R:FXD MET FLM 2. 15K OHM 1% 1/8 W 

From: 0698-3101 R:FXD MET FLM 2. 87K OHM 1% 1/2 W 



I 




Figure 1. Partial Schematic of A8 Phase Meter Assy (08405-6008) 
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Model 8405A 



CHANGE 9: 



CHANGE 10: 



(Ctmt.) 



Table 


6-2, 


pages 6-29 thru 6- 


32, 














HP 


Part 


Number 0698-3101 


change 


TQ 


to 


0. 








HP 


Part 


Number 0698-0084 


change 


TQ 


to 


17. 








HP 


Part 


Number 0751-0279 


change 


TQ 


to 


8. 








HP 


Part 


Number 0757-0405 


change 


TQ 


to 


3. 








HP 


Part 


Number 1901-0040 


change 


TQ 


to 


36. 








Add 


. the 


following: 
















HP 


Part 


Number 19023106; 


Diode 


breakdown 


5.76 


volts; 


28480; ‘IQ 2. 


HP 


Part 


Number 2100-1657; 


R:VAR 


WW 


1000 


ohm 


10% 1 


W; 28480; TQ 



a. ) All Sampler Assy 08405-6011 is different (see Figure 2) than shown in Figure 7-15. 
Table 6-1, pages 6-13 thru 6-15, 



A11C9 


0150-0050 


C:FXD 


AllClO 


0140-0176 


C:FKD 


A11C14 


0140-0176 


C:FKD 


A11C15 


0150-0050 


C:FKD 


A11C18 


0180-0116 


C:FKD 


A11R14 


0757-0346 


C:FKD 


A11R16 


0698-3157 


C:FKD 


A11R17 


0757-0440 


R:FXD 


A11R27 


0757-0440 


R:FXD 


A11R29 


0698-3157 


R:FKD 


A11R30 


0757-0394 


C:FKD 


A11R32 


0757-0346 


C:FKD 


A11R33 


0698-3440 


C:FXD 



CER 1000 PF 600VDCW 
MICA 100 PF 2% 

MICA 100 PF 2% 

CER 1000 PF 600VDCW 
ELECT 6.8 UF 10% 35VDCW 
MET FLM 10 OHM 1% 1/8W 
MET FLM 19. 6K OHM 1% 1/8W 
MET FLM 7.5K OHM 1% 1/8W 
MET FLM 7.5K OHM 1% 1/8W 
MET FLM 19. 6K OHM 1% 1/8W 
MET FLM 51.1 OHM 1% 1/8W 
MET FLM 10 OHM 1% 1/8W 
MET FLM 196 OHM 1% 1/8W 



Change: 

A111CR17 and A11CR6; 1903-0006; Diode 4 layer silicon 
A11Q2; 1854-0087; Transistor; NPN Silicon 2N3417 

A11Q3; 1854-0071; Transistor; NPN Silicon 

A11Q6; 1854-0071; Transistor; NPN Silicon 

A11R8 & R9; 0757-0417; R:FXD 562 OHM 1% 1/8W 
A11R15 & R28; 0757-0279; R:FXD 3.16K OHM 1% 1/8W 

Delete: A11Q7 



Table 


6-2, 


Pages 6 


-28 thru 6- 


32, 








HP 


Part 


Number 


0140-0176 


change 


TQ 


to 


8 


HP 


Part 


Number 


0150-0050 


change 


TQ 


to 


3 


HP 


Part 


Number 


0180-0116 


change 


TQ 


to 


7 


HP 


Part 


Number 


0698-0084 


change 


TQ 


to 


15 


HP 


Part 


Number 


0698-3157 


change 


TQ 


to 


16 


HP 


Part 


Number 


0698-3440 


change 


TQ 


to 


15 


HP 


Part 


Number 


0757-0394 


change 


TQ 


to 


10 


HP 


Part 


Number 


0757-0440 


change 


TQ 


to 


6 


HP 


Part 


Number 


0757-0346 


change 


TQ 


to 


4 


HP 


Part 


Number 


0757-0279 


change 


TQ 


to 


10 


HP 


Part 


Number 


0757-0815 


change 


TQ 


to 


0 


HP 


Part 


Number 


1853-0010 


change 


TQ 


to 


1 


HP 


Part 


Number 


1854-0039 


change 


TQ 


to 


0 


HP 


Part 


Number 


1854-0071 


change 


TQ 


to 


49 


HP 


Part 


Number 


1901-0040 


change 


TQ 


to 


34 



Add the following: 

0757-0417; R:FXD 562 OHM 1% 1/8W; TQ 2 
1854-0987; Transistor NPN Silicon 2N3417; TQl 
1903-0006; Diode 4 Layer Silicon; TQ 2 

b. ) In the event of A12R27 failure, it is recommended that the value be changed. 
From: 0698-3446 R:FXD 3830HM 1% 1/8W 

To: 0686-4315 R:FXD 43052 5% 1/2W 
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TM 11-6625-2856-14 



Model 8405A 



CWKI It: 






CHAMiE 13: 



CHANGE 14: 



CHANGE 15: 



CHARGE 16: 



CHARGE 17: 



To mlrnMm simMiS EQIPAIJZEE it is 

itet es^eHew AUCS AWC4 feo ciasg •»!. 

§l»,ai»C:r»P0%@.l|if Jft'5®¥BCW 

Tr, C:FJII> Mf ®- 1 ¥BCW 

s. li To clfCTiil p®?f«wwa»c« of Ite A15 l^ls# CS®i«p#tw Am^ it 

is s’eeo^ssMS^isd titst Bsi^slocs A15S1 A1SR2 bs ciHUigwL 

From: ClfSf ftFlD MET FUi 10 (MM 1% 1/IW 

To: mm^mm mtwm met fum si. i mm t% lyow 

b . ) To tmFfore circttil poiformaaee of tMis All tastier Assy C0040S-S011), E is 
roeomiHfsided Hull Rosiltors AIUU8 and AI1R29 ho efasi^^. 

From: 06M-31S7 ItFXD MET FUf 19. (BC OBM 1% 1/BW 

To: 07ST-0458 R:FED MET FOi SI. IK Omi 1% 1/S91 



a. } M ia^rored proi^ Assy 08^-6(»4 (item ”C” of Figure 3 of this A^iMix) 
was ^mgned for use with all 8405A Vector Voltmeters, regardless of pr^ix aerial ^ndber. 

NOTE 

Type ”A” probes (06405-6001) or type ”B” probes (0840S- 
6046) are no loiter available. In the event of a type ”A'* 
or ^rp«”B*’ probe failure, both probe assemblies CHANNEL 
A and CHANNEL B will have to be rqilaced. Replacement 
Kit (M4C@-6056 supplies (2) coiqplete t^”C'' probe assem- 
blies and Service Note (P-(M405-6056) supplies the nec- 
essary replacement and adjustment procedures. Replace- 
ment Kits or Service Notes are available through the 
nearest HP Office. 



b.) If the APC Ligit (DS2) fails, it is recommended that diode A12CR2 be changed (see 
Parts List for description). 



For increased accuracy of the voltmeter, it is recommended that resistors A5R31 and A18R31 
be removed and replaced with inductors A5L2 and A18L2 (see Parts List for description). 



a.) To eliminate possible oscillations of A6Q4, the recommended replacement is (HP Part 
Number 1854-0371). 



b.) To improve range to range tracking of the VOLTMETER, add capacitor A22C1 to A22 
Amplitude Range Switch Assy (see Figures 7-12 and 7-13). 



a.) To surpress oscillations which may occur on AlO APC Amplifier Assy (08405-6010) it 
is recommended that A10R5 be changed. 

From: 0757-0394 R:FXB MET FLM 51.1 OHM 1 % 1/8W 
To: 0757.0406 R:FXD MET FLM 182 OHM 1% 1/8W 



b. ) To dampen oscillations on the A6 180° Switch Assy (08405-6006), it is recommended 
that a ferrite bead A6L2 be added in the base lead of A6Q4. 

Add: A6L2 9170-0016 Ferrite Bead 

To improve performance of the A14 VTO Assy (08405-6014), it is recommended that resistors 
A14R23 and R4 be added. R4 is to be inserted between pin 9 of XA14 and wiper A of A24 
Frequency Range Switch Assy (see Figures 7-16 and 7-17). 
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^*A*" T^pe Rri^: Hie Ori^ginal ProOe 

^pment Dales: May 1966 throiM;h Decemi^r 1966 
Serial Numbers: 611-00101 through 645-00660 
Identifying Feature: Prc^ tip screws into probe board 



REPLACEABLE TIP 



( 08405 - 6049 ) 

PROBE HOUSING 






\ 



IT 



LOOSEN TIGHTEN 




( 08405 - 6001 ) 

PROBE CIRCUIT BOARD 




”B" Type Probe: The Second Generation Probe 

Shipment Dates; January 1967 through August 1967 
Serial Numbers: 645-00661 through 725-01110 
Identifying Feature; Probe tip screws into probe housing 



PROBE INSULATOR 

REMOVABLE 



( 08405 - 6055 ) 

PROBE BARREL 

HOUSING ( 08405 - 6054 ) 

I PROBE CIRCUIT BOARD 



BOOT 




L 



LOOSE) 



\ 

TIGHTEN 



i^SET SCREW 



t«c>« Type Probe: The Final Probe 

Shipment Dates: September 1967 to Present 
Serial Numbers: 732-01111 and up 

Identifying Feature: Probe housing consists of two parts, 
barrel and insulator 



Figure 3. Three Types of Probes 
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APPENDIX G 



MANUAL CHANGES 



p IMiffAi illfllf tFiOlf IM « 

OMt ftkmi: lity 1^1 
vmnmkm : 



tliMii ^ cometiag manuai mors mi tot ad^iag tMe to 

MnmeMs ^mtai^^ tnatlt after ptiatiiif cl tte mamiA 

To law iMi ^^temciit: 

Make aS BftRATA cfmectkms 

Make ^ i^po^Mte seiM nundier leiateti changes indicated in the tables betow. 



tl44A03i96 
to OS! to 



. !bl4ili(r mAnudJ Cliii^es . 



i 



il44A0StII thni 
tl44A0S68S 


!.2 


il44A05686ihtu 
1 144 A Ptefix 


1.2.3 

1 — ... 



94PrMi rreiiK or NumDer 

lS27A0S868«hru 

IS27A06I8S 


__ wtsOLtt aianuai 

1 thru 4 


IS27A06I86 thru 
IS27A prefix 


1 thruS 


»> 162IA 


1 thru 6 



Nh' MEW ITE^S 

ERRATA 

►Page 1-1. GENERAL INFORMATION: 

Add the attacl^d Paragraph 1 -A preceding Paragraph 1 - 1: 

Pag^ 5 18 . Figure 2D. Adjustment Locations: 

Change caflouts A8R23 to A8R24 

Page 5-13. Table 5-3. Adjustment Procedure Number 4: 

O’' 

Change step f first two sentences to read as follows: 

f. For 8405 A Vector Voltmeters having fixed resistors for A8R26 and A8R33. go to step g. 

For instruments having potentiometers for A8R26 and A8R33. perform steps (I). (2) and (3). 

Table 6-1: 

Change the HP Part Number of the following components to 1901-0040: 

On page 64 A5CR1 and 2. on page 6-6 A6CR1 and 2. on page 6-7 A7CR1 and 2. 
on page 6-12 AlOCRl thru 6. and on page 6-2 I A18CR1 and 2. 



Page 6-13. Table 6-1. 

Change A11CR8 and AllCRC, to HP Part No. 1901-0040. DIODE: SILICON 30 MA 30WV. 
Also, add the following note: 

NOTE 

HP Part No. 1901-0040 is tha racommondad raplaeamant for 
A1 1CR8 and A1 1CR9. If 20 kHz oscillator drifts, replace 

Page 6-18. Table 6-1: diodlas. also replace A 1 1 Q4 and A1105. 

^Change A14QS and A14Q6 to HP Part NO. 1853-0034 (Recommended Replacement) . 
Change A14Q7 and A14Q8 to HP Part NO. 1854-0005 (Recommended Replacement). 

Page 6-26. Table 6-1 : 

Change ISOLATOR part number from 10216-60001 to 10216A. 

Page 6-32. Table 6-2 : 

Change quantity of 1901-0040 to 42. 



NOTE 

M.inu<il ('hMnuc suppU'iiU'iUs arc rcvibcd a> tiftcii .in ncccsN.irv iti keep in.imiais as current and accurate as possible. 
iiewleU'Fackard recomiiimds that vou pcriodicallv request the latest eclitmii of this supplement. Free copies are available 
from all IIF offices. When requesting copies quote the manual identification information from your supplement, or the model 
number ,ind print date from the title paite of the manual. 
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ERRATA (cont'd) 

Page 6-34, Table 6-2: 

Delete 08405-8004: 

Page 7-4: 

Add Figure 7-5A attached. 

Page 7-7: 

Add Figure 7-6A attached. 

Page 7-9. 

Add Figure 7-7A attached-Add Figure 7-7B attached. 



Page 7-9, Figure 7-8 (b): 

Reverse reference designators tars A6R28 and A6R30. 

Page 7-10: 

Add Figure 7-lOA attached. 

Page 7-12: 

Add Figure 7-12A Attached. 

Page 7-14: 

Add Figure 7-14A attached-Add Figure 7-14B attached-Add Figure 7-14C attached. 

Page 7-15, Figure 7-15 (b): 

Move A12 Test Point 3 to Q9 collector. 

Page 7-16: 

Add Figure 7-16A attached - Add Figure 7-16B attached - Add Figure 7-16C attached. 

Page 7-17, Figure 7-17 (b): 

^IChange A14Q5 and A14Q6 to HP Part No. 1853-0034 (Recommended Replacement). 

Change A14Q7 and A14Q8 to HP Part No. 1854-005 (Recommended Replacement). 

Page 7-19: 

Add Figure 7-17A attached. 

Page 1-3. Paragraph 1-7: 

Delete all references to Rack Mounting Kit. 

Page 1-3. Paragraph 1-1 3: 

Add: “A Rack Mounting Kit is available to install the instrument in a 19-inch rack. Rack Mounting Kits may be obtained I 
through your nearest Hewlett-Packard Office by ordering HP Part Number 5060-8741.” 

CHANGE 1 
Page 6-27. Table 6-1 : 

Add the following note to Reference Designation Index under Cabinet Parts to explain the 8405A color scheme. 

NOTE 

This chsngt implomenti a differant color scheme for the standard instrument. The color scheme 
prior to this change is now available as an option. Refer to listing below. 

8405A STANDARD • Indicates 8405A color scheme beginning with this change. (Includes 
MINT GRAY front panel and OLIVE GRAY cabinet). 

8405A OPTION ASS - Indicates LIGHT GRAY front panel. 

S405A OPTION X95 - Indicates complete 8405A color scheme prior to this change. (Includes 
LIGHT GRAY front panel and BLUE GRAY cabinet). 

Add to Item 2: 

08405-00026 Panel. Front: MINT GRAY (STANDARD). 08405-0025 Panel. Front: LIGHT GRAY (OPTION A85 
and X95). 

Add to Item 5: 

5060-8741 Kit 7H Rack Mount: MINT GRAY (STANDARD). 5060-0776 Kit 7H Rack Mount: LIGHT GRAY 
(OPTION A85 and X95). 

Add to Item 10: . . 

5060-8713 Bottom Cover Assy. 16LFM: OLIVE GRAY (STANDARD). 5060-0752 Bottom Cover Assy. 16LFM 
BLUE GRAY (OPTION X95) 

Add to Item 12: i ic r o a v 

5060-8735 Retainer Handle Assy: OLIVE GRAY (STANDARD). 5060-0765 Retainer Handle Assy: oLVE GRAY 

(OPTION X95) 

Add to Item 16: * 

5000-8717 Cover, Side 7X16SM: OLIVE GRAY (STANDARD). 5000-0742 Cover, Side 7X16SM; BLUE GRAY 

(OPTION X95) 
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CHANGE 2 
Page 6-25, Table 6-1: 

Change R1 0698-3162 R:FXD MET ELM 46.4K OHM 1% 1/8W. 

Page 7-19, Figure 7-18: 

Change R1 to 46.4KQ. 

CHANGE 3 

Page 6-20. Table 6-1: 

Add A16C7 HP Part No. 0180-0230 C: FXD ELECT 1.0 uf 20% 50 VDCW. 

Page 7-19, Figure 7-18: 

Add C7 (Connect positive end to C7 to base of Q5 and negative end to ground). 

CHANGE 4 

Page 6-2, Table 6-1: 

Add A3CR1 HP Part No. 1901-0179 DIODE-SWITCHING 15V 50NA 750PS DO-7. 

Page 6-3. Table 6-1: 

Add A4CR1 HP Part No. 1901-0179 DIODE-SWITCHINGg 15V 50NA 750PS DO-7. 

Page 7-5. Figure 76- (b): 

Add A3CR1 between A3T1 and XA3 pin 4 with the anode connected to A3T1. 

Add A4CR1 between A4T1 and XA4 pin 4 with the anode connected to A4T1. 

CHANGE 5 
Page 6-3, Table 6-1: 

Change A3R19 HO Part Numberr to 0698-3156, and value in Description column to 14.7K. 
Page 6-4, Table 6-1: 

Change A4R19 HP Part Number to 0698-3156, and value in Description column to 14.7K. 
Page 7-5, Figure 7-6 (b): 

Change A3R19 value to 14. X - Change A4R19 value to 14.7K. 



Figure 7-5 A. A3 and A4 Sampler Assembly Component Identification 

HEWLETT-PACKARD 
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HEWLETT m! PACKARD 



6 >^. 6 - 2 : 

Qm» mOB: FREQ RAKGE. W/DiAL ATTACHED to HP Pftrt No. (»40S-6020. 
P^6-27.T^k6-i: 

Guafe item 6 to HP Part No. (K40S-00027. 

Iton 8 to Iff Put No. (tt40S-00028. 
donge Item 9 to HP No. 084OS-OQO29. 



AS. A18 




Model 8405A 



TM 11-6625-2856-14 




Figure 



7-7 A. 



A 6 180 Degree Switch Assembly 



Component Identification 
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Figure 7-lOA. A8 Phase Meter Assembly Component Identification 
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Figure 7-12A. A9 Voltmeter Assembly Component Identification 
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Figure 7 -14 A. AlO APC Amplifier Assembly Component Identification 
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Figure 7-14B. All IF 
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Recommend that the installat^n antenna alignment 
procedure be changed specify a 2® IFF 

antenna lag ratlier than 



REASON: Experience has shown that with only a 1® lag, 

the antenna servo sysib^m is too sensitive to wind 
inisting in excess o^^^^knots, and has a tendency to 
rapidly accelerate ahd5jfec€lerate as it hunts, causing 
strain to the drive ti’mn. Hunting is minimized by 
adjusting the lag to 2® without degradation of operatiosJ 



Item 5, F?mc ^olumn. Change ”2 db**to "3dt/* 




EEASON: ffWg^ustment procedure foi’ the THAIS FOffiR* 

FAULT indlcal# calls for a 3 db watts) adjust- 
fnent to liglit the TRAMS POIKER FAUCT iMicator. 



step f.l to read, '’’Heplace cover plate reioved 
1, above/* 





To replace the eo^r plate. 

2^fie € 3* On Jl-2, change ¥0C to "*+5 ¥PC/* 

REASON: This is the output line of the 5 ¥M!' power 

supply. + 2k VW is the input voltage. 
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SECTION 0 

INTRODUCTION 



0-1. SCOPE. 

This manual describes Vector Voltmeter, Hewlett- 
Packard Model 8405A and provides instructions for 
operation and maintenance. This manuai also in- 
cludes a component of end items (COEI) list (app B) 
and a maintenance allocation chart (MAC) (app D). 
Repair parts and special tool lists (RPSTL's) are in- 
cluded in TM 11-6625-2856-24P. Calibration proce- 
dures are contained in TB 11-6625-2856-50. 

0-2. INDEXES OF PUBLICATIONS. 

a DA Pam 310-4. Refer to the latest issue of DA 
Pam 310-4 to determine whether there are new edi- 
tions, changes, or additional publications pertaining 
to the equipment. 

b. DA Pam 310-7. Refer to DA Pam 310-7 to deter- 
mine whether there are modification work orders 
(MWO's) pertaining to the equipment. 

0-3. MAINTENANCE FORMS, RECORDS 
AND REPORTS. 

a. Reports of Maintenance and Unsatisfactory 
Equipment. Department of the Army forms and pro- 
cedures used for equipment maintenance will be 
those described by TM 38-750, The Army Mainte- 
nance Management System. 

b. Report of Packaging and Handling Deficien- 
cies. Fill out and forward DD Form 6 (Packaging Im- 
provement Reportl as prescribed in AR 700-58/ 
NAVSUPINST 4030.29/AFR 71-13/MCO P4030.29A, 
and DLAR 4145.8. 

c. Discrepancy in Shipment Report (DLSREP) (SF 
361). Fill out and forward Discrepancy in Shipment 
Report (DISREP) (SF 361) as prescribed in AR 55- 
38/NAVSUPINST 4610.33B/AFR 75-18/MCO 
P4610.19C and DLAR 4500.15. 



0-4. REPORTING EQUIPMENT 
IMPROVEMENT RECOMMENDATIONS (EIR) 

If your Vector Voltmeter, Hewlett-Packard Model 
8405A needs improvement, let us know. Send us an 
EIR. You, the user, are the only one who can tell us 
what you don't like about your equipment. Let us 
know why you don't like the design. Tell us why a 
procedure is hard to perform. Put it on an SF 368 
(Quality Deficiency Report). Mail it to Commander, 
US Army Communications and Electronics Materiel 
Readiness Command, ATTN: DRSEL-ME-MQ, Fort 
Monmouth, NJ 07703. We'll send you a reply. 

0-5. ADMINISTRATIVE STORAGE. 

Administrative storage of equipment issued to and 
used by Army activities shall be in accordance with 
TM 740-90-1. 

0-6. DESTRUCTION OF ARMY 
ELECTRONICS MATERIEL. 

Destruction of Army electronics materiel to prevent 
enemy use shall be in accordance with TM 750-244-2. 

0-7. HAND RECEIPTS. 

Hand receipts for Components of End Item (COEI), 
Basic Issue Items (BN, and Additional Authoriza- 
tion List (AAL) items are published in a Hand Re- 
ceipt manuai, TM 11-6625-2856-14-HR. This manuai 
is published to aid in property accountability. Addi- 
tional copies of the Hand Receipt manuai may be re- 
quisitioned from the Adjutant General Publications 
Center, 1655 Woodson Road, St. Louis, MO 63114 in 
accordance with chapter 3, AR 310-2. 
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APPE^NDIX A 

REFERENCES 



DA Pam 310*4 

DA Pam 310-7 
TB 11-6625-2856-50 

TM 11-6625-2856-14-HR 



TM 11-6625-2856-24P 



TM 38-750 
TM 740-96-1 
TM 756-244-2 



Index of Technical Publications; Technical Manuals, Technical Bulletins, Supply 
Manuals (Types 7, 8, and 9), Supply Bulletins, and Lubrication Orders. 

Index of Modification Work Orders. 

Calibration Procedures for Vector Voltmeter, Hewlett-Packard Model 8405A 
(NSN 6625-00-929-1897) 

Hand Receipt Manual Covering End Item/Components of End Item (COEI, Basic 
Issue Items (Bll), and Additional Authorization List (AAL) for Vector 
Voltmeter, Hewlett-Packard Model 8405A (NSN 6625-00-929-1897). 

Organizational, Direct Support and General Support Maintenance Repair Parts 
and Special Tools List (Including Depot Repair Parts and Special Tools) for 
Vector Voltmeter, Hewlett-Packard Model 8405A (NSN 6625-60-929-1897). 

The Army Maintenance Management System (TAMMS). 

Administrative Storage of Equipment. 

Procedures for Destruction of Electronics Materiel to Prevent Enemy Use (Elec- 
tronics Command). 
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This manual is provided FREE OF CFIARGE from 
the “BoatAnchor Manual Archive” as a service to 
the Boatanchor community. 

It was uploaded by someone who wanted to help 
you repair and maintain your equipment. 

If you paid anyone other than BAMA for this manual 
you paid someone who is making a profit from the 
free labor of others without asking their permission. 

You may pass on copies of this manual to anyone 
who needs it. But do it without charge. 

Thousands of files are available without charge 
from BAMA. Visit us at http://bama.sbc.edu 



